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Abstract

N
N

During 1982 and 1983, Central Washington Archaeological Survey
conducted extensive text excavations at prehistoric archaeological
sites 450K196 and 450K197, north central Washington. Funding was
provided by the U.S. Army, Corps of Engineers, Seattle District as a
part of the Chief Joseph Dam Cultural Resources Program. The study
was conducted to assess the sites' cultural significance and to
determine whether sediments at 450K197 could provide data on the
periodicity of flooding on the Columbia River during the past two
millenia., "~

Site 450K196 contained disturbed components of the Frenchman
Springs and Cayuse Phases and is not deemed significant. 450K197 is
highly significant, consisting of 28 fluvial strata with 22
occupations dating from 1870 BP to the 20th century~ Occupations,
which rest on the surfaces of individual flood deposits, represent
short-term hunting camps, spring base camps, a warriors' bivouac and a
modern berry drying encampment. A1l occupations are little disturbed
and contain well-preserved biotic remains and discrete artifact
patterning. Mitigation is recommended.r

The report focuses on the study of hunter-gatherer site
structure. Nine dimensions arg//gffered as potential means for
inferring prehistoric resource—utilization strategies from the
archaeological recorg,,/'TﬁE/uti1ity of those dimensions is evaluated
by comparing expeeted values generated from the Sanpoil-Nespelem
ethnographic model with data from 450K197 occupations assumed to
correspond to site-types in the ethnographic model. Most dimensions

~ An appendix is included describing flood periodicity on the
Columbia River, analyzed by comparing actual sedimentation frequencies
at 450K197 with hypothetical models of sedimentation to determine
whether flood frequencies have varied during the last 1900 years.
Results show that floods occurred more often before AD 1400. /
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resource utilizatin strategies at least 1in the sizes of groups
occupying camps, the duration and frequency of site occupancy, the
numbers of plant and animal species (niche breadth), the degree of
planning (i.e., storage) in wutilization of exploited species, the
complexity and degree of specialization 1in technologies and the
variation among camps in the use of tools and species. We can be
sure, that the archaeological record of hunter-gatherers reflects this
multidimensionality; the search for one dimension 1in which we can
always infer resource utilization strategies from the archaeological
record is likely to be fruitless (Nelson 1984). In this vreport 1
explore the multidimensionality of archaeological data in an effort to
isolate those dimensions with the greatest potential for the
elucidation of resource utilization strategies of prehistoric
hunter-gatherers.

Dimensions

Working from the dimensions of behavioral variability Tlisted
above, I offer 9 dimensions 1in which that variability might be
expressed archaeologically. The behavioral dimensions and their
possible entailments are as follows:

Group sizes: occupation area.

Duration and frequency of occupancy: discreteness of
features, sizes of fire broken rock, and bone fragments,
seasonal duration as indicated by floras and faunas.

Species utilization and intensifications (niche breadth):
faunal/floral diversity.

Resource use planning: seasonal and/or geographic
displacement of species.

Complexity and specialization of technologies:? diversity
of tool and feature assemblages.

Variation in use of implements, facilities and species:
variation in tool, feature and species composition
within and among site types.

The relationship between each archaeological dimension and its
presumed behavioral correlate is discussed below. Table 1 presents
expected expression of each dimension in types of sites produced by
forager- and collector-type resource utilization strategies. Anatomic
part frequencies have been explored by others as a means for assessing
mobility strategies so will not be used here.

PR

o 1 ] : Lo . :

L I do not include tool curation as a dimension here, since there is
[ still considerable confusion over the meaning of that concept and

e its archaeological measurement (Nelson 1984).
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To summarize, collectors use logistical mobility and pursuit-type
predation strategies to generate surplus foods during seasons of
abundance for use in leaner times. It is little surprise, then, that
collector strategies are characteristic of environments with
geographic and/or seasonal disparities in resource distribution
(Binford 1980). Specializing in a few resources (relative to
availability), collectors have developed more formalized (curated),
specialized technologies which they use 1in spatially distinct
settings. Relying heavily on resource predictability and planning,
they develop distinct patterns of land use that can result in the
frequent, seasonal reuse of sites for specific purposes.

Caveats

Binford (1980) considers collector and forager types of resource
utilization to be extremes, which he has described as a heuristic
means for discussion adaptive strategies of hunter-gatherers. In
reality most hunter-gatherers, especially in the temperate latitudes,
are likely to belong somewhere between the extremes. It is productive
to think of the annual subsistence cycle of human groups as a mixture
of seasonal adaptive tactics which may range in their characteristics
from forager-like to collector-like. Taken as a whole this
combination of tactics is a behavioral representation of the group's
overall resource utilization strategy (see also Davidson 1983,
Torrence 1983). This will become clear when I have presented the
resource use tactics of the 19th century Sanpoil-Nespelem and the
expected archaeological record of those tactics.

Archaeological Referents of Resource Utilization Tactics

Binford (1977, 1978a, 1982) has shown how the patterns of
ungulate procurement, butchering and consumption, patterns in land use
and the extent to which a technology is curated tools are wused, may
vary within and between sites occupied by both foraging and collecting
peoples. Following his lead 1ithic analysts (e.g., Fish 1981; Kelly
1984; Magne 1984; Nelson 1984; Camilli 1984, and others) have
attempted to identify foragers and collectors or field and base camps
from analyses of debitage or lithic raw materials. There is also
renewed interest in butchering patterns and spatial pertitioning among
anatomical elements of ungulate skeletons (e.g., Davidson 1983; Speth
1984). Each of these efforts attempts to identify resource
utilization or at least mobility strategy in materials produced by
prehistoric peoples using but one dimension of variability in the
archaeological data base.

Adaptive behavior of hunter-gatherers is, however,
multidimensional. In the foregoing discussion, I have indicated that,
all other things being equal, there is variation between and within
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bases and simply used, along with expedient tools, at field camps.
The curated/expedient dichotomy, or at least an analog to it also
exists among dwelling structures. At base camps, especially among
sedentary or semi-sedentary hunter-gatherers, dwellings are often
formalized, complex, permanent and made of components (poles, skins,
mats, planks) requiring extensive preparation. A1l (Plains tipis) or
part (mats of Plateau peoples, planks of Northwest Coast) may be
carried from base to base or from bases to field camps where they
comprise part of temporary structures. House sizes also vary between
residential bases and between bases and field camps, depending on size
of the economic unit and planned duration of stay. Residential bases
ordinarily are larger than at field camps, a difference that seems to
become more and more accentuated as hunter-gatherers become more
sedentary.

Duration of site occupancy and frequency of site reuse are
dependent on factors such as the duration of resource abundance,
predictability of food resources and the distribution of fuel and
water. Residential bases are generally used longer than field camps
during the annual cycle. As resources become more predictable and
spatially restricted, site reuse will become more frequent, with
sedentism or near-sedentism the eventual result (Binford 1982). As
base camps are moved throughout the year and as patterns of land use
vary slightly between years, sites once used as residential bases may
become field camps and field camps used for one purpose may become
residential bases or field camps occupied for other purposes (Binford
1982). A trend toward sedentism will reduce this annual and long-term
variation in the use of space.

Locations are the actual sites of resource procurement, and
because collectors focus their attention on predictable, aggregated
species of prey, some locations, such as the bison jumps of the
plains, may be frequently reused by collectors whereas others may be
used but once.

Binford (1980) suggests that collectors produce five kinds of
sites: residential bases or “base camps”, field camps, locations,
caches and stations. Base camps, field camps, and locations have
already been discussed and, as I have noted, these may be variable in
size, activity content, and frequency and duration of use. Caches and
stations are characteristics of collector-type predation and mobility
strategies oriented toward extending the seasonal abundance of
foodstuffs through amassing predictable, abundant resources. Stations
are spots from which prey - specifically Tlarge ungulates - are
monitored and caches are where the spoils of successful harvesting are
stored for later use. Stations are not 1likely to be used by all
collectors, since monitoring of game from a few points is more
possible in woodland, marine, or treeless terrestrial environments of
than it is in densely forested regions.
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Collectors

Whereas foragers adapt to variable plant and animal distribution
by moving people to resources, the mobility strategy of collectors is
designed to amass resources and bring them to people. Dubbed
logistical mobility (Binford, 1978a; 1980) this strategy is
characterized by a low degree of movement by the entire group residing
together, or 1low residential movement. This Tlack of residential
movement and consequent distance maintained between consumers and
resources is compensated for through the movement of subgroups or
"task groups" (Binford 1978a) from the residential base to Tlocations
of high resource density. There the task group sets up a secondary or
“field camp" from which members range individually or collectively to
harvest foodstuffs. The products of task group labor are brought back
to the field camp where they are mass-processed and prepared for
storage in formal cache sites. This strategy allows a residential
group to procure spatially separated but seasonally coincident foods
in quantity, rather than choose between foods as foragers would have
to do. Although Binford does not specifically mention the matter, it
is clear from his formulation and from the literature on various
Northwest hunter-gatherers, that in some cases resources can be
amassed by groups or individuals working out from residential bases
rather than secondary, field camps (e.g., fishing camps and root
collection camps among Plateau peoples [Ray 1933], or seasonal
villages along Northwest Coast and Puget Sound [Smith 1940; Haeberlin
and Gunther 1939]).

Because of the aggregation and dispersal pattern of collector
strategies, the size of groups in both residential bases and field
camps varies markedly depending on the degree of spatial aggregation
among seasonally available resources and the relative value of
resources being collected simultaneously in different geographic
areas.

A reliance on mass procurement and processing of foods for future
use requires a high degree of advance planning and extensive
monitoring of resource movements (fish, game, food), ripenings and
locations. Accordingly, the predation strategy of collectors is
consciously directed toward a few harvestable species. People move to
specific places for particular foods which they actively seek. This
is what Binford (1978a) has named a pursuit strategy (see also Pianka
1974:109 for a similar distinction between pursuers [collectors] and
searchers [foragers]).

Complex facilities (wiers, game drives, ovens, drying racks,
storage structures) and specialized implements (nets, Tleisters,
root-grinding and seed-grinding implements) characterize a collector
technology. Some facilities, such as game drives or wiers are
situated not in camps but at resource collection 1locations, making
some collector locations much larger in surface area than residential
camps. There is a tendency toward use of curated tools, with tools
being manufactured, repaired, recycled and discarded in residential
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environment than would a deposit left by collectors. This is not to o
say that foragers must by definition utilize all available species. =
The animals and plants upon which any group of people feeds will Z@
depend greatly on their concept of appropriate foods. It would not be S
at all unreasonable to think of big game hunters, such as those of the L
Clovis Phase of North America or Middle and Upper Paleolithic or Eﬁ
Europe as foragers focused on large mammals. ~
The size of forager groups varies with local resource abundance, EE

both geographically (compare for example the Hadza [Tomita 1966] with por
'Kung San [Lee 1979; Yellen 1977]), and seasonally (e.g., wet and dry X
season camps of Dobe !Kung [Yellen 1977]). The frequency of movement, b
and therefore the length of stay at each 1locality is variable ~§

depending on a large number of factors ranging from available biomass
to the number of places suitable for settlement (Kelly 1983). The
camp is a locus of all or nearly all manufacturing, maintenance, food
and raw materials processing, consumption, and other domestic
activities. The mix of these various activity types and the mix of
specific activities within each type is likely to vary among camps
differentially, depending on the degree of seasonal variation among
plant and animal resources and the diversity in anatomical structure,
body size and processing requirements among resources. Given the high
mobility and opportunistic, predation strategy of foragers, implement
technologies are themselves generalized and portable. As Yellen
(1977) says of the !Kung, most of the forager household's possessions
can be carried by one adult. Binford (1977, 1979) distinguishes
between curated tools, items manufactired before they are needed,
which are then maintained, repaired and recycled for repeated use and
expedient tools which are made on-the-spot to fulfill immediate needs.
He suggests that curated tools would be uncommon in proportion to
expedient tools among highly mobile foragers. Certainly this 1is the
case with dwellings, which are small, usually single-family affairs
made quickly of 1local materials at each campsite (!Kung, MButi,
Alyawara). Facilities (e.g., hearths) are generalized in form so that
they can be used in processing most of the diverse foods foragers
utilize.
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To summarize, foragers employ a "mapping-on" mobility strategy,
exploit suitable prey opportunistically, and therefore make extensive
use of a wide range of species. They employ simple, generalized,
largely-expedient technologies with variations in activity mix from
camp to camp in proportion to the diversity and characteristics of
species exploited. Depending on whether they are "tethered" to rare
spots where critical resources can be found (water, fuel) or have
available a large number of equally appropriate habitation areas,
foragers may more or less frequently reoccupy specific localities
(Kelly 1984)., The duration of occupancy at each locality is also
variable. According to Binford (1980) foragers commonly produce only
two kinds of sites: residential bases ("base camps") and locations.
Locations are places where resource acquisition takes place. A place
where roots are dug or an animal is killed are examples of locations.

S '_.r L,-. A
LY oy v ' .y b

:. 'l .l
Laeay

------

LN . . . e w'

" L] - e e R | J DS »m
. . - . - e . g . - Be
- . . ~ - - e~ - - . - » ] - R et 8w -
. - ST e . o L, e «” ° i 7
o e e WAt . A - d L N T

v..y
'a
. .'
r..
1S
‘w
-
)
l -
L]
L]
» -
W
-
.

. BT R e gy e - .
T Rt g St -




- ,‘v

[+ '.-.

- '..-

ne
——
|
.

A oa_s g

Resource Exploitation Strategies

The adaptive strategy for any human group will consist of various
components  including (minimally) interaction with conspecifics,
prevention of hypo- or hyper-thermia, and resource exploitation. I
will be lookiny at archaeological site structure and its formation
from the perspective only of resource exploitation strategies.

Binford (1980) has identified two kinds of resource exploitation
strateyies, these he calls the forager and collector types. The main
distinction between these strategies is their degree cf future
orientation. Forayers, such as the !Kung San of southern Africa
(Yellen 1977) and the central Australian Alyawara (0'Connell and
Hawkes 1981), wyather their food during daily expeditions and consume
it more or less 1immediately. Collectors operate with a future
orientation, gathering and processing food in amounts far in excess of
their immediate needs and storing the surplus. By mass processing and
storage, collectors extend the time during which seasonally available
foods can be consumed. The Nunamuit Eskimo are Binford's (1978a,
1980) classic example of collectors.

We can conceive of resource exploitation strategies as having at
least two primary dimensions: mobility, or seasonal movements of
people across a landscape (Kelly 1983:277) and predation, the
activities by which animal and piant species are captured or collected
and consumed.

Foragers and collectors are characterized below in terms of their
mobility and predation strategies as well as variables in those
dimensions, including group size, technoloyy, activity variability
amony  occupation areas, the frequency and duration with which
individual occupation sites might be used and the number of different
site types produced.

Forayers

Binford (1980) suggests that foragers utilize what he calls a
"mapping-on” mobility strategy: that is, a strategy in which people
move their residence from one resource area to another, bringing the
residence as close as possible to the resources to be gathered durinyg
a series of daily excursions. The predation strategy is
opportunistic, or what Binford (1978a) calls the “encounter" type in
which acceptable prey animals or plants are taken 1in proportion to
their occurrence in the environment; this has also been characterized
as a "fine ygrained"” use of environment (Pianka 1974:206). Certainly,
under encounter-type predation we can expect that the actual pursuit
and capture of prey species will be proportional to the net yield of
animals (Pianka 19Y74:207) as well as to their seasonal abundance or
availability in the local biotic community. Thus an archaeoloyical
deposit of biotic remains left by foragers is unlikeiy to reflect more
closely the proportionate abundance of prey species in the local
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In the following pages 1 present a systematic discussion of
Binford's opposite forms of resource use strategy including the
associated technology, group size, niche breadth, place use frequency
and duration and intra-place variability in activity performance.
Next,I will discuss the kinds of site created by each strategy, and
predict the characteristics expected in each site in terms of 9
dimensions. I then compile data on the resource use tactics of the
Sanpoil-Nespelem (modern native hunter-gatherers of the 450K197
vicinity) in order to expose behavioral patterns that would affect
structure of the archaeological record and model the structure of
sites produced in various seasons by the Sanpoil-Nespelem based on the
aforementioned nine dimensions. Finally, I analyze the data from
450K197, use systematic analogy to identify occupation assemblages
from that site with site types in ethnographic model (Chapter VII),
measure those dimensions perceivable in each occupation (Chapter VIII)
and compare results against expectations to determine which variables
have the most potential as indicators of adaptive strategy (Chapter
IX).

There are two facts here that may compromise the value of my
results. First, we have not completely excavated any of the available
assemblage; results are bound to be affected by sampling error.
Second, the Sanpoil-Nespelem ethnography was written nearly 150 years
after Eurasian diseases struck the area and over 80 years after the
people were forced onto reservations. The assemblages from 450K197
vary in age from a few decades to several centuries. The adaptive
behavior of 1local peoples may have been severely affected by
population decline and Eurcamerican contact (Chatters 1981; Chatters,
Dunnell and Grayson 1980, Campbell 1984; Ramenofsky 1982) as well as
by evolution over a period of frequent climatic variation. This
problem is mitigated somewhat when we consider ethnographies of other
plateau peoples (e.g., Nez Perces, [Marshall 1971]; VYakimas [Schuster
1979]) and find similar patterns of resource use altered somewhat by
enhanced mobility of horse transportation.

If the archaeological record expected to occur in sites produced
by the Sanpoil-Nespelem adaptive strategy correlates closely with data
from 450K197, then the archaeological variables for discerning
resource use strategies of the past have some utility. If there is no
conformation, many reasons are possible, some of which can be singled
out. They are: the inaccuracy of ethnographies, inappropriateness of
the variables, the narrow range of activities or seasonal uses at the
site, sampling error; others may be unknown.
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CHAPTER 11
> ADAPTIVE STRATEGIES AND ARCHAEOLOGICAL SITE STRUCTURE
-
33 :
b The strategies by which hunting and gathering peoples have '
_ adapted to their environments and the processes and conditions
- affecting evolution of those adaptations are currently holding the
N . interest of Dboth archeologists and cultural ecologists (e.g.,
}3 Bettinger 1980; Jochim 1976, 1979; Keene 1981; Winterhalder and
[~ Smith 1981; Thomas 1983). Beginning with ethnoarchaeological studies
g0 of modern hunter-gatherers, investigators such as Binford (e.g., 1977, ;
. 1978a, b, 1979, 1981), Thomas (1983) and Yellen (1977) have attempted
i, to generate an understanding of how adaptive behavior leads to
ad formation of the archaeological record. They suggest that once we
I have knowledge of the differential forms of archaeological deposits -
o site structure - created by people with divergent strategies for ;
. coping with the environment, we can use this knowledge to infer by
adaptive strategies from the material residues of prehistoric peoples b
g3 whose actions are not directly observable. Using such findings in ,
e conjunction with reconstructions of paleoecology for the cultural 5
" periods in which we are interested, we may proximally develop a
s scientific understanding of the conditions selecting for specific i
o forms of adaptive strategy and, ultimately, understand the process of ‘
; general evolution in hunter-gatherer adaptations. -
: i
. :
N The site structure approach is still in 1its infancy. Binford, {
if: the most influential architect of this line of inquiry, has initiated :
;3 work on the subject by comparing ethnographic data on a wide range of o
o historic hunter-gatherers and offering two extreme resource use .
i strategy types. For each strategy type he has proposed a model of the .
a kinds of archaeological sites produced (Binford 1980), the by
2{ technologies utilized (Binford 1977; 1979), and the affects of faunal g
N dismemberment practices and dispersal patterns on bone assemblages by
- (Binford 1978a). However, we are still a long way from operationizing N
P Binford's many provocative ideas with any degree of confidence in our
{ results (e.g., Kelly 1984; Magne 1984; Nelson 1984), Before we can
yG effectively proceed, we need a methodology for inferring forms of "
;fl adaptive strategy from patterns in the archaeological record. -
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; discussion of Sanpoil-Nespelem adaptive strategy; 2) a description of

h-os the sites and environs with focus on resources accessible from the

N site, plus a brief statement on previous investigations at these sites

o~ only; 3) description of data recovery procedures; 4) analysis

::i pursuant to the ideas outlined in the conceptual framework; 5)

) description of data, 1including stratigraphic correlations and
identification of occupation zones, fauna, flora, features, and

o2 lithics; 6) evaluation of the conceptual framework's utility; 7)

&N conclusion; and 8) appendices including site evaluation,
classifications, raw data, and reports of specialists.
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level excavations, analysis and reporting over a period of seven
years. Central Washington Archaeological Survey became involved in
1982, after the finalization of negotiations with local land owner
Barney Owsley and with the Bureau of Reclamation made a new series of
sites available for evaluation (Chatters 1984). The Chief Joseph Dam
Cultural Resources Program has recorded 251 historic and prehistoric
sites, evaluated 92 of these and conducted data recovery excavations
at 18 prehistoric and historic sites. The result of this program will
certainly enhance our knowledge of Columbia Plateau Prehistory, the
Colville Tribe's knowledge of their past, and eventually, will lead to
an expanded understanding of processes involved in the evolution of
hunter-gatherer adaptations.

Report Format

This report is directed toward an understanding both of 1local
prehistory and the interpretation of variability among artifact
assemblages produced by people who subsist on wild food resources.
The report is therefore methodologically oriented, presenting data on
site content in the context of a problem important to the discipline
of archaeology. As a result of this orientation, much of the raw data
on which summary statements are made are presented as appendices, as
is the evaluation of the sites' research potential. 1 have approached
the data from this standpoint for two reasons: 1) to provide strong
substantiation for arguments of site potential and importance; and 2)
to demonstrate that discussions of broader scientific interest can be
presented in a report basically designed to present data and site
evaluation.

In keeping with this approach, I have elected to alter the
reporting format to minimize rote presentation of topics such as
environmental background, 1local history and history of regional
research that so often appear in reports oriented toward description
of a specific set of aata. In so many instances, government agencies
and private organizations pay substantial sums for "laundry lists" of
biotic, geologic and cultural historical data that do not bear
directly on the project at hand and that are not used in
interpretation of site content. Such information can usually be found
in readily available books or reports, some already paid for by the
current funding agency. In the present case, I have previously
presented such a background description, focused on local history,
paleoecology, regional prehistory and geomorphology with other
findings of the RM 590 project (Chatters 1984). Members of the Office
of Public Archaeology's team have developed thorough, interesting
documents summarizing the local environment (Leeds et al. n.d.) and
previous archaeological research (Campbell 1983). None of these
requires reiteration here.

Therefore, rather than follow the report format of the common
cultural resources evaluation report (e.g., Niquette 1984), this
document is comprised of the following parts: 1) an extensive chapter
on the conceptual framework of this study, including an expanded
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Figure 1. The Ri 590 Study Area (shaded) and vicinity. Sites 450K1 96
“&"‘: and 450K197 are on the Columbia's north bank, adjacent to
o Corral Creek.
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CHAPTER I
INTRODUCTION

Test excavations were conducted at archaeological sites 450K196
_ and 450K197 during the summer of 1982 and early fall, 1983. Central
™~ Washington Archaeological Survey, Central Washington University
conducted the research under contract with the U.S. Army Corps of
Engineers, Seattle District (Contract No. DACW67-82-C-0062, and
Ny amendments). The purpose of this investigation was to determine
whether these sites might potentially provide information valuable to
- the scientific understanding of Plateau prehistory in general and
o local Columbia River prehistory in particular. Specifically, we were
O to determine the horizontal extent of each site; the number, depth
N and age of occupation zones contained therein; and to assess the
o information value (significance under 36 CFR 800.10) of each of these
occupation zones. Under a modification executed in July 1982, we were
. also to remove, analyze and take responsibility for reburial of a
o human skeleton found at 450K197. Under the terms of a July 1983
S modification we were to include a consideration of the sites'
N potential to extend the Corps of Engineers understanding of the
= frequency and periodicity of flooding on the Columbia River beyond
historic limits. Test excavations at these sites are part of a more
extensive testing program that included 15 prehistoric sites in the
| vicinity of Columbia River Mile 590, north central Washington (Figure
1).

The Chief Joseph Dam Cultural Resources Program

o Planning for the raising of the level of Rufus Woods Lake, the
Eag reservoir behind Chief Joseph Dam, occasioned the most intensive
g cultural resources evaluation and mitigation program yet seen in the
o northwestern United States. Corps of Engineers archaeologists began
e with an inventory of the reservoir's margins in 1976 (Munsell and
. Salo, 1977), and in 1977 the Office of Public Archaeology, University
=~ of Washington, received a contract for further inventory and site
a evaluations (lLeeds et al. n.d.). Since that time the Office of
A Public Archaeology has continued a program including data recovery
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Table 1. Assemblage variation among site types produced by

forager and collector strategies.

imens ion Strategy Stte Type Assemblage Characteristics
Dimension Strategy Site Type Assemblage Characteristics v ”
Occupation Forager Base Uniform but may be characterized Collector Base small because of duration of
Area by nucleation and dispersal occupancy, frequency of reuse.
dependent on seasonal resource
density. Field Camp Larger than base, but variable
. ) with reoccupation frequency and
p ] Location Small to very small. occupancy duration.
P .
b_‘)‘ Coltector Base Variable with size greatest in Location Probably none.
S seasons of resource concentra-
-‘. tions, e.g., fuel and water Cache Nonme.
-, resources.
n 1‘ . Station Yariable (if any), dependent on
T Field Comp Variable but generally small, reuse, but generally larger than
», dependent on size of task group base.
- < and spatial needs of processing
. technology. Faunal Forager Base Swal) due to complete consumption
. Fragment and possidly shortage due to
Location Variable depending on natural or Size lack of stored, backup resources.
people-created resource concen-
trations, e.g.. game drives can Location targe, if sny, due to minimal
be quite large (Frison 1977). processing and short-term
occupancy.
Cache Yariable due to suitability of pancy
conditions (situational). Collector Base Very small due to cosplete pro-
cessing as response to protein
Station Small. and fat shortage during prolonged
occupancy.
Duration by Forager Base Short to moderate {weeks to 2-3
Seasons mo.) dependent on resource Field Comp Variable. Large at hunting
dispersal. camps, fishing camps. Small at
plant gathering camps due to fat/
Location Short . protein shortage.
Cof lector Base Long but variable with frequency Location Large.
of residential moves {1-12 mo.
. Cache Large, if any. Compiete joints
Field Camp Short byt variable up to J mo. or spinal columns (see 8inford
{Binford 1980}, 1978a)
Location Very short. Station Variadle?
Cache Not applicable. Discreteness  Forager Base Variable with reuse frequency
A of Features but single occupation woyid
Station Very short. result in highly discrete
. s features.
Floral and Collector Base High diversity transcending v
Faunal seasonal limits. Moderate even- Locatian None
Diversity ness with focus on a few .
species harvestable in quantity Collector Base Low due to both long duration and
{situational component minimal). frequent reoccupation of sites.
Field Camp Low diversitly, low evenness, Field € Yariable, dependent on se, but
focus on seasonatly uuilgble ! - ;:;q:: :c'(upap:mn eplso;:u-u:ld
species (one or a few: situa- result in highly discrete
tional}. Depends on facus of features
camp, if animals, plants diverse. -
] X Location Same as field camp, but reuse of
Location Single species. facilities such as drive lanes
and fish concentration devices
Cache Low diversity, high evenness (e.9.. Munsell, personal :_\p\i-
} (lots of 4 few species) cation - Grays Harbor) may effect
. Variabl reduction in discreteness because
Station arizble of unity in purpose of activities
and limitation of geographic
Seasonal/ foreger Base Absent. setting. geosras
Geographical i
Displacement Location Absent. Cache Variable with reuse (e.g., Rice
,.' Collector Base Common. Both seasonal and 1968;.
-5 geographic, increasing with 1 £
S T e e eadent ism Station Moderate to low (Binford 1978b).
) Faunal and forager Base High diversity within seasonal
<’ Freld Comp  May be present or absent. Floral N Timits Miqhy"mnesi with
. Diversity pattern of species proportion
B2 tocation Absent . dependent on net gain of each
i Piank, 1IN
cache Always present. species (Pianka 1974)
tocat 1 .
Stetron Present or absent. ocation Single species
Tool/Feature torager Base Tools: Richness equivalent amo
Firebroken Forager Base Dependent on frequency of reuse Diversity u bases with some se?s‘wul varut':gn
Pock Tw“ar Nl:en evﬂ!:r:;g::] in types represented. Equivalent
0gic deposition. Y
used: small. 1f used once: n evenness of distridbution.
large to moderate, dependent on Festures: Low among a)l bases,
duration of occupancy. a1l seasons due to gemeralized
process tnn technology
Locatron Probably none.
Location Rinimal.  Low richness, minimm

evenness.
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strategy

Site Type

Assemdlage Characteristics

Interassem-
plage Varia-
tion in Tools,
Features and
Spectes

Collector

Forager

Collector

Base

Field Camp

Location

Cache

Statton

Base

Location

Base

Fielq Camp

Location

Cache

Station

High richness, especially tong-
term bases. High evenness due
to variety 'n activities per-
formed (manufacture, maintenance,
processing, consumption, domestic
activity, too} discard).

Tools: Varisble dktwsen sites.
ong duration: higher richness
as number of alternate actvities
increases. Low evenness. Short
durction: low richness, evenness.
Low richness, low

even Features specialized
for cap! and/or processing of
a narrow range of foodstuff and
for consumpt ion.

Feature:

Minimue richness, minimum evenness.

Tools: Mone expected if food
CTache, otherwise highly variasble
{tool kit vs, trading inventory),
{e.g.. Binford 1979).

features: Low richness but even
use of a1l types

Tools: Variable.

features: Similar to foraging
Bases, mostly fires (Binford
1978b)

Tools: Low variation withina,
@oderate between seasons.
Features: Low in all cases.

Species: Migh due to apportuntsa
of predation.

Tools and Species: HWigh variation.

Features: None expected.

Moderate between base types.
moderate within bise types with
reduction in variation with
increasing sedentism (Binford
1982).

Tools and Features: High between
type, Tow within type (f.e, &
tendency to form discrete
clusters in a dendrogram).

As 1n field camp.

Togls: Mighly variable due to
rarity of tools in caches
Features: Low among a1l caches.

Species  Low to moderate due
to narrow range of species
amassed for storage.

High between and within site
because of randomness of Cask
per formance (Binford 1978b).
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Occupation area. This dimension is taken as a measure of the
geographic space intensively used by people around their camps.
Indirectly, it is used as a rough measure of the relative sizes of
social groups occupying a site for a continuous period of time (Cook
and Heizer 1965; Yellen 1977; c.f. Hassan 1981). Since one of the
variable characteristics among camps and other sites used by
hunter-gatherers is group size, occupation area is a dimension of site
variability.

Fire broken rock. Stone boiling and the use of stones as a
heat-radiating source for cooking and drying of foodstuffs both result
in stone breakage. Like the stone in the previous example, fire
broken rocks may be used repeatedly, until they are too small to
effectively serve the intended purpose. Scavenging of rocks in camp
debris will occur during both continued occupancy at a site and
repeated visits to the same place. If rocks for cooking are locally
rare, the 1longer a site is occupied or reused, the smaller the mean
size of fire broken rocks may become and this figure might be a good
measure of occupancy duration and repetition. As a measure it should
be limited to sites of similar function as indicated by tool
inventories, faunal and floral remains and features; the various
purposes for which rocks can be heated may and often do require stones
of different size (small stones for boiling, large ones as heat
radiators).

Bone fragment size. Bones are broken up by various means:
butchering (Binford 1978a; Schroedl 1973), marrow extraction, bone
grease or collagen extraction (Binford 1978a; White 1952), gnawing by
domestic or wild carnivores (Brain 1982; various others), trampling,
and exfoliation (Behrensmeyer and Hill 1980). Exfoliation and
carnivore breakage are distinguishable from human-caused breakage
(Binford 1981; Brain 1982), but I know of no effective means of
sorting out the effects of trampling. Ignoring for a moment the
imponderables, the size into which bones of a taxon or anatomically
similar taxa are broken is a rough measure of the degree of processing
bones have undergone. As Binford (1978a) found in his Nunamuit study,
bone is most broken up in areas of a site (or in sites) where joints
and shafts are crushed before boiling out the collagen and grease;
they are 1less broken up but still methodically shattered for marrow
and less broken still by most butchering procedures (cf. Schroedl
1973). The degree to which bone 1is broken may therefore be an
indicator of where a site falls along a trajectory from procurement to
consumption, assuming that consumption is an activity of residential
bases. We might also anticipate that bone fragment size would be
proportionate to food or at least fat and protein shortage, since the
net energy gain from bone crushing, which produces grease and collagen
(gelatin) 1is considerably less than that from marrow extraction and
less still from the stripping of meat off a carcass (Binford 1978a).
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Discreteness of features. A feature created as people perform
one activity a single time should be discrete and easily discerned
archaeologically. As the same activity is performed in the same site
area during continuous occupancy, however, some smearing of feature
boundaries is likely to occur. After the passage of time, when people
revisit the same site they may perform that activity in another place,
robbing parts of the original feature (stones, poles}) for wuse
elsewhere and through other activities, disrupting the position of the
feature's constituents. As more reoccupation of the same surface
occur, disruption continues until the feature 1is obliterated.
Consider for example the typical stone-surrounded campfire of wmodern
Euroamericans. After the first use of a campsite, the stone circie is
distinct and completely encompasses charcoal, charred wrappers and
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bones. If the group remains several weeks the hearth size grows and o
its position is altered slightly for better position relative to -
shifting winds. The entire stone ring, or parts of it may be moved, "
leaving a lens of ashes and trash to be trampled by the campers, w1t
scavenged by their dogs or blown about by the wind. After the site e
, has been used for several seasons, there 1is a general scatter of ™
X rocks, ashes and hearth trash with one or more stone rings in various ~m
N states of repair. Thus discreteness of features is an indication of o
both duration and repetition of site use. Repetition of site ol
occupancy will lead to greater disruption of feature integrity than 34

will continuous habitation.

Discreteness is a subjective assessment. I have devised a simple
four-level discreteness measure based on the degree of horizontal
displacement among hearth and shell/bone feature contents (Figure 24).
Level 4 is imost discrete, being the representative of a single event,
brief occupation that has been left undisturbed. Level 3 shows some
changes in fire positions and scatter of debris clusters resulting
from a longer term occupation, but still represents a single period of
occupancy. Level 2 is the result of a re-occupation of the same area,
with construction of fires in new places, plus smearing and scatter of
residue from the previous occupation. Level 1 is the result of
multiple re-occupations; no pattern remains in what Binford (1982)
would call a palimpsest.

'
.t

Duration of occupancy, by seasons. This dimension uses the same
sort of data as 1s employed to identify seasonality of site use (see
Monks 1981). Duration of site occupancy is measured as the continuous
set of months represented by faunal and floral indicators that occur
in an occupation assemblage (see Chang 1972). We anticipate that
foragers, especially in environments with inaccessible biomass or low
biomass, will move residential bases more frequently than collectors
- in similar circumstances or than either collectors or foragers in
.. highly accessible, high biomass environments (Kelly 1983). These
: distinctions may be discernable using this measure of occupancy
duration. The measure is far from perfect, suffering from all the
weaknesses of seasonality studies in general (e.g., Monks 1981).
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Floral/Faunal Diversity Taxonomic richness (number of plant or
animal species present) and evenness (proportionate representation
among taxa present) of faunal and floral assemblages can be expected
to vary between and within different resource exploitation strategies.
The taxonomic diversity of floral and/or faunal assemblages produced
by foragers should differ from that produced by collectors. Foragers >
employ an opportunistic or encounter-type predation strategy and
should, therefore, utilize a wider range of species or utilize species '
in more nearly equal proportions than would collectors, whose strategy
tends toward specialization. In a faunal assemblage produced by
foragers, we would expect, overall, a richer taxonomic composition and
a more even proportional representation of each taxon.
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Among collectors, we would also expect extreme variation in both
richness and evenness of the assemblages occurring at residential
bases, various types of field camps and caches. Organized for the .
mass harvesting of one or a small set of plant or animal species, task R
groups operating at field camps away from the residential base can be N
expected to process and consume members of that set of species more
often than any other foods. They would, therefore, 1leave behind
archaeological assemblages the remains of those few species in far .
greater amounts than any other species consumed in camp. This .
contrasts with residential bases, from which some foraging may take )
place on an opportunistic basis. The residue of opportunistic by
predation will be mixed with remains of all species brought in by task =
groups working from that base plus all sorted foods. At caches, we
would expect to find the few species on which people focus their
subsistence, and each species would be well represented. Thus, we
would find poor, uneven; rich and moderately even, and poor but even
assemblages 1in field camps, bases and caches of collectors,
respectively, while all forager bases would be rich and even.

& e e

Theoretical plant ecologists have developed various
mathematically derived measures of taxonomic diversity that attempt to Y]
express the phenomenon in a single index (see Pielou 1969). These
indices combine two dimensions of diversity, richness and evenness, an 3
act that can generate spurious results. Kintigh (1984), Grayson :
(1984) and others (e.g., Conkey 1980; Wolff 1973) have pointed out
that class or taxonomic richness of an assemblage varies positively
with sample size, but diversity indices fail to take this fact into
account,

.
‘.
.
«
-
[y
»
»

While sample size affects measures of diversity regardless of the
nature of classes being counted (i.e., lithics, ceramics or biota),
three additional factors compromise the reliability of numerical
indices of taxonomic diversity in archaeofaunal assemblages. These
are both related to the differential identifiability of taxa at
varying degrees of skeletal element fragmentation. First, given
complete skeletal elements, not all members of every vertebrate class
are identifiable to the same taxonomic level. Partially because of y
their greater size and the consequent visibility of distinguishing ¥
landmarks, bones of large mammals are nearly all identifiable by most
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analysts to at least genus level. As body size declines and behaviors
become less disparate, as with small murid, cricetid and heteromyid
rodents (mice) declining numbers of elements are identifiable below
the 1levels of family or order. This problem is pronounced in fishes,
where few elements of even the largest species can be identified below
the family. In cyprinid and catostomid fishes (minnows and suckers}),
few vertebrae are identifiable even to family and most must be
designated as order cypriformes. Pharyngeal bones of animals in the
same fish families, however, can often be identified to genus or
species level. Thus, whether or not a taxon is identified in an
archaeofaunal assemblage and ultimately the reported diversity of that
assemblage depends to a great degree on the skeletal elements present.

The second problem is differential identifiability of fragmentary
bones from animals of varying size. Bones of larger animals, with
more visible landmarks, can be identified at much smaller fragment
sizes than their counterparts from smaller animals. Likewise,
fenestrated salmonid vertebrae are identifiable in pin-head size
fragments, whereas vertebrae of cypriform fishes are not recognizable
unless an articular surface and at least one of various processes is
present. An upshot of these facts is that more readily identifiable
taxa, smashed into small fragments, may produce a number of identified
specimens far 1larger than the actual number of skeletal elements
contributing to the assemblage and may comprise a deceptively large
proportion of didentified bones. If bones of a taxon are unbroken or
merely split in one assemblage while they accur as tiny fragments in
another, that taxon might represent a larger proportion of the latter
assemblage even if the actual proportion of the taxon among elements
contributing to both assemblages was identical. Because of these
factors, faunal richness may depend partially on the skeletal elements
present and the sizes of taxa present; evenness is partly affected by
taxonomic composition of an assemblage and the degree of fragmentation
among elements of various taxa. These are problems when NISP is used
(e.g., Grayson 1979) and will also be present to a nearly equal degree
if MNI is the quantification measure. Add to these matters the
problem of differential skill, confidence or chutzpah among faunal
analysts, and the meaning of faunal counts from analyst to analyst and
assemblage to assemblage could vary considerably even if the
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assemblages contained identical numbers of elements from each taxon. =

Sample size, differential identifiability, differential h

fragmentation, and analyst bias are ignored by diversity indices. If e

8 indices (mathematical contructs) are used by archaeologists, we may __J
= devleop a false sense of security in the comparability of our results.

4

I have chosen to deal with these problems as follows: 1)
comparisons among assemblages are ordinal only (i.e., A is less or

,l more diverse than B; see Grayson 1979 for the same conclusion in .
p regard to environmental reconstructions from archaeofaunas) within the :&
X set of data I have produced; 2) by representing evenness and richness e
2 graphically and making judgements of difference both mathematically =

r: (richness) and subjectively (evenness); 3) by grouping taxa according
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to anatomical and behavioral similarity and 4) using both MNI nad NISP
values in separate assessments of both richness and evenness.

Grayson (1984) and others (e.g., Kintigh 1984; Conkey 1980) have
used a two-dimensional plot to remove the sample size problem from
assessments of richness. If sample size is the only factor affecting
variation in the numbers of taxa among assemblages, a semi-log
function plotting log NISP or log MNI (y) against taxonomic richness
(x) should accurately describe the distribution of data points.
Points falling significantly below or above the lines are more or less
diverse, respectively.

Seasonal/Geographical Displacement By employing food processing
and storage techniques, people using a collector strategy increase the
period of time during which various taxa are available for
consumption. Preservation of food can also increase its spatial
utility, in that otherwise perishable items can be transported far
from their point of origin for consumption elsewhere. As a result of
these changes in the time- and space-utility of some resources, we
should expect to find in archaeological assemblages left by collectors
some taxa that are geographically and/or seasonally incongruous with
other members of the assemblage. Thus, where bones or charred bits
from a taxon occur in a context far removed from their known habitats
or where such specimens indicate a season disjunct from that expressed
in other taxa 1in the assemblage, we have seasonal/geographic
displacement, an indication of food preservation. For example,
excavators found salmon vertebrae at a site in the Columbia Basin 60
km (40 mi.) from the nearest perennial stream and by all other
evidence occupied in early spring (Chatters 1980). Because adult
salmon are anadromous and occur in area streams only from late spring
to early fall and since perennial streams are necessary for survival
of the eggs and fry, this occurrence is clearly an indication of the
preservation and transport of salmon during the period of site
occupancy.

Tool and feature diversity. I assume here that more complex,
specialized technologies employ a greater diversity of tools and
facilities than more generalized technologies, but that spatially
segregated specialized activities would require but a few, task
specific tools and facilities. Collectors' base camps, where tools of
various technologies are produced, repaired and discarded, and where
processing, storage, consumption and long term residence take place,
should show higher diversity than forager bases, where from a more
generalized technology is maintained. Both kinds of bases should have
higher tool diversity than field camps, or Tlocations or caches.
Locations where single resources are obtained, either singly or
en-masse should exhibit the lowest diversity.

Diversity can be measured in the same manner as faunal/floral
diversity, being equally affected by problems of sample size.

A8 A & A .8
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Variation within and between site types. As people focus
increasingly on a few resources, the degree of specialization and
elaboration of technologies should also intensify. A comparison of
the fishing techniques of aboriginal Northwest North America (e.g.,
Stewart 1977) with that of Nevada Pajute (Steward 1938) is a good
example of this phenomenon. This elaboration and specialization
should lead to differences in the characteristics of intra- and
interassemblage variation among sites used by foragers and collectors.
With their tendency toward intensification on a few, harvestable,
storable resources, collectors should produce more and distinct kinds
of technologies for use by task-oriented groups. We would, therefore,
expect more variation among assemblages produced by collectors at
field camps and a tendency for those assemblages to cluster more
discretely into types. This is true of both features and tools as
well as associated floral and faunal remains. Assemblages produced by
foragers should, conversely be more variable with less tendency to
cluster. Opportunistic foraging may produce one set of taxa in one ‘
instance, but another set of taxa in another instance, even in camps
occupied simultaneously in the same environment. To the extent that
various prey species require distinct procurement and processing
techniques, tool inventories that are the byproducts of site residence
may vary with the taxa acquired. Some other expectations are given in
Table 1, where expectation for flora/fauna, tools and features are
given separately.

Sanpoil-Nespelem Resource Use and Site Structure

The following discussion of Sanopil-Nespelem subsistence behavior
is based primarily on Ray (1933:27-28, 57-108), Cline and others
(1938). 1In it, I present the annual round of the RM 590 area's native
population, with specific attention to patterns of mobility,
predation, and mass harvesting and storage of foodstuffs. My purpose
here is to generate a model of expected values for each of the
aforementioned dimensions for each type of site produced by this
Native American group.

il i

P

: Winter )
;.T During the coldest months, December through February, the
R Sanpoil-Nespelem dwelled 1in semi-subterranean pithouses wusually
ﬁ(; clustered into village aggregates. In the RM 590 area there were
xta three such winter settlements. Salqua‘'xuwi'x (glossed as "where the
M trail meets the river”) was situated on the lower end of a point bar
oo on the Columbia's north bank at approximately River Mile 590.2. The

2

largest of the Sanpoil-Nespelem villages in this stretch of river,
Salqua'xuwi'x, consisted of 15 houses occupied in winter by about 150
people (Ray 1933:16). There were two much smaller villages a short
distance wupriver: Ski'xu, about a mile (1.6km) above Salqua’xuwi'x,
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and Mxsxsa'lcmx' 1.5 (2.4km) miles farther. There were two or three
houses and 40-50 inhabitants in each village. I shall refer
particularly to the people of Salqua'xuwi'x, because of their
habitation within the project area, and because their activities are
most extensively documented.

While in the winter villages, people subsisted mainly on stored
foodstuffs collected during more productive seasons of the year,
(particularly dried roots, berries and salmon). These provisions had
been amassed during the season(s) when they occurred in abundance,
generally in more or less dense concentrations.

The only subsistence activity of any moment engaged in by winter
village inhabitants was hunting. As with other important resources,
(fish, roots) game are most efficiently sought during the season when
they are concentrated. Snow and cold at higher elevations concentrate
mobile, non-hibernating mammals at low altitudes, especially along
river systems coursing through montane, or in this case peripherally
montane environments. Snow also can hinder animal movement and
enhance people's ability to find game and to follow wounded animals.
Thus, because large mammals are geographically focused and more easily
found in winter, people can minimize the energy costs of searching for
and pursuing prey while maximizing the amount of food and raw
materials (hide, bone, antler) obtained.

Winter hunting was an activity of groups of men occasionally
accompanied by women, and was most often done as spring approached and
stored provisions were becoming depleted. Many hunting trips were
merely day-long forays from the village, but occasional trips took
people from one to three days walk from home (Ray 1933). They carried
few provisions, usually only a little dried salmon, planning to live
off the products of their labor. Organized and led by hunters with
recognized success and an appropriate guardian spirit, hunting parties
would set up a camp of small, tipi-like mat huts at ‘the mouth of a
draw or canyon chosen for the hunt.

Hunting followed a pursuit strategy in which specific species
were actively sought. Deer were the principal quarry, although the
rarer elk were more desirable when they could be found. Not mentioned
by Ray (1933), mountain sheep could also have been found in some
numbers along the rocky bluffs of the Columbia.

The common procedure was a type of drive. With the best bowmen
stationed at the head of the valley or draw, the other hunters and
their dogs would drive the animals upslope to be killed. Hunters used
an alternative technique along the Columbia River, where they would
drive animals in the reverse direction, forcing them into the water
where men in canoes could dispatch them. If, after several days, game
could not be found, the hunt leader might designate one man to seek a
smaller, substitute animal which this person would kill and the party
would consume in an effort to change their fortune.
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Successful hunts lasted up to two weeks because animal processing :f

took place at the hunt camp. Animals were butchered either at the =

site of the kill if it was considered too far to carry or drag the -

animal, or back in camp. The animal's feet were first cut off, then -

the skin was removed. The animal was then stripped of its meat, the o

meat cut 1into thin slices and both meat and bones were dried on an ;j
open platform built over a slow, willow fire. After drying, bones

were stripped of their meat, wrapped in mats and hung in trees for fﬂ

later use. Ray does not mention marrow extrattion and/or consumption, o

but reports that the processing crew lived off products of the hunt. -
Considerirq the poor preservability of marrow in the bone (Binford

1978), it does seem likely that at least some longbones were broken
for thei~ marrow. Dried meat was taken to the winter village and
consumed.

Skin processing, which required the use of brains for tanning may
also have taken place at hunting camps, but Ray is not specific.
Certainly this would have depended not only on the Tlength of time
spent at the hunting camp, but also on whether women, who performed
this task, were members of the hunting party. Skin processing
required use of two tools: scrapers of rib to remove fat, flesh and
hair, and beamers of schist fractured by heating and attached to
wooden handles.

Other animals were also hunted, but 1less frequently and by
individual effort. Most carnivores were taken by dead fall.
Entrances to dens of muskrats were marked in fall for hunters, who lay
in wait in winter to shoot them as they emerged. River mussels were
eaten at this time as, most likely, were some resident fishes such as
sucker, chiselmouth and whitefish.

Early Spring

For people living off stored food and products of the hunt for
large artiodactyls, early spring was the leanest period. As weather
improved, game would begin to disperse from its winter range just as
stores of fish, meat and vegetables were at their lowest. In late
February or early March as the temperature warmed, people abandoned
their underground existence for scattered, open camps nearby. There
they lived in mat huts, foraging for whatever food was available. Men
collected mussels from the streams and river, and hunted various s
animals while the women gathered roots and greens that sprouted 33
earliest along the canyon walls.

Hunting, in fact all subsistence, seems to have Dbeen )
opportunistic at this time of year. Single hunters stalked o
increasingly sparse and scattered deer, hunted marmots, and took other -
small game, including grouse, when encountered. Some small, resident -
fish, presumably members of the trout, whitefish, minnow, sucker and :}
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Mid Spring

The leanest time came to an end around April, when the abundant
roots of the upland reached the condition optimal for collecting.
Various species of Lomatium, or biscuit root, bitter root (Lewisia
rediviva), numerous species of Allium (wild onion), and a variety of
other pTants with edible roots or tubers grow in rocky soils, where
they exploit the fleeting moisture supplied by melted snow and early
spring rains. Although they are both recognizable and edible as soon
as they have sprouted and may have been among the roots collected
while people foraged in early spring, these plants cannot be
efficiently processed until later. Not until the ground around them
has begun to dry and the seeds have set can one slip the black papery
skins from the biscuit root. Soon after that the leaves dry, the
stalks separate from roots and the plants can no Tlonger be found.
This period of availability and efficient processing is between early
to mid April and mid May. Likewise, bitter root skins do not slip so
easily until soil dries, but they must be dug before the flowers form
or they become too bitter for palatability. Their optimal period is
similar to that of biscuit root. Since members of these species are
both large and abundant their characteristics may have occasioned the
people's decision to wait until April before migrating to root digging
grounds.

The semiarid, rocky soils of the plateaus and coulees south of
the Columbia River are ideal spring root digging gounds and it was to
this area that most people moved. Dispersed in groups of four or five
families (Ray 1932:97) they set up temporary mat shelters using
frameworks made from sticks obtained on the spot. Women of all ages
proceeded to the root fields each day, gathering as much as a bushel
of roots (here they were almost certainly taking the 1large biscuit
root) using only a hardwood stick and collecting basket. Back in camp
the roots were peeled and laid on mats to dry, if not consumed
immediately. Digging sticks, if dulled by abrasion and impact with
sharp stones, would have been sharpened by burning and scraping for
the next day's work (Ray 1933:98).

While women gathered the year's supply of roots, men were
reportedly either idle or engaged singly in hunting pronghorn, rabbits
and other small game. Like earlier spring hunts, these daylight
forays from the root camps were opportunistic. Although larger game
may have been sought, it is clear that any animal would serve the
purpose of a protein adjunct to an otherwise starch and roughage diet.
This is again the encounter strategy of predation.

It has been suggested that men and women, active as they were in
the basaltic 1lithosols of the Columbia Basin, frequently encountered
microcrystalline, silicate stone in the course of spring activities
(Leeds et al. n.d.). Men probably were involved in quarrying of
stone for cutting and piercing tools and in the preliminary processing
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of this stone during the spring months. Men may also have served as
an uncommitted labor force for transporting dried roots back to the
river, where they were stored.

Since energetic diggers could quickly deplete local root stocks,
camps were moved frequently, perhaps as often as every five to eight
days, depending on local abundance of plants. For most, the root
harvest Tlasted from 30-40 days, but some older women would remain to
dig roots throughout the summer (Ray 1933:98, 99).

Other old and ntherwise infirm people had remained with a few
able bodied adults in the winter villages. Leeds, Dancey and Jermann
(n.d.) suggest that these Tless-mobile people served as convenient
guards for the growing stores of roots. How these individuals
subsisted is left open to the imagination, but a tactic including
opportunistic foraging by caretakers and consumption of roots supplied
by relatives is probable.

Late Spring, Early Summer

Ethnographic reports are a bit ambiguous at this point. Ray
(1933) states that people returned in May to rapids and stream
confluences along the river to prepare for the approaching runs of
steelhead (Salmo gairdneri) and spring chinook salmon (Oncorhynchus

tschawytscha). He also states however, that camas (Camassia quamash)

and other roots such as the ecolog1ca11y associated wild carrot
(Daucus carota) which bloom in May and June, were among the roots most
important to the Sanpoil and Nespelem. These plants are most abundant
in damp meadows at higher elevations, especially at mountain meadows
near the steppe-forest ecotone., Either people divided into root
digging and fishing groups or the two activities were conducted from
the same home base.

Taking Ray's (1933) findings as more accurate than speculation, I
suspect that the latter might be true. Sanpoil-Nespelem territory
lies along the steppe-forest ecotone, and damp meadows occur in the
Goose Lake, Nespelem Valley and Rebecca Lake areas north of the river
and the kettle lake - dotted Waterville Plateau to the south. Parties
of camas-gathering women could make daily sojourns into the
meadowlands for roots while their men fished or prepared to do so.
Small groups may also have periodically left the base camp and set up
root camps when distance precluded commuting.

Larger than root or early spring camps, fishing camps were
aggregations up to several hundred people (eg. at the mouth of the
Sanpoil [Elliot 1914; Ray 1933:23]). There were from 60-70 people at
Salquaxuwil during this season. Lodges were mat covered frames; no
mention is made of summer habitation of the dark, probably damp
pithouses, even when fishing camps coincided with village locations.
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Men spent the early part of the fishing season catching suckers,
whitefish, chub (actually chiselmouth [Acrocheilus acuteus] chub [Gila
sp.] are not resident to this part of the Columbia), and other
resident fish while preparing the riverbed for the larger anadromous
species. Preparation consisted of constructing rock fences and
channels to focus fish into narrow routes, and scaffolding from which
these fish could be speared. Weirs also were constructed across
tributaries to the Columbia, but no such streams existed in the RM 590
area. Fish spears incorporating detatchable, composite bone or antler
tips and leisters were both used primarily for larger fish. Dip nets
served for catching small fish and for obtaining salmon in rough or
murkey water. Nets would have been the preferred tool during the June
freshet, when rivers rose, increased their velocity and became clouded
with sediment. )

Summer steelhead and chinooks began to arrive in the latter part
of May and people set about the summer's task of fish harvesting,
processing and storage. A1l species of fish and eels were air dried,
but salmon were the center of attention. The entire gutted carcass
was dried, head and body separately, packed into tule bags and
transported to the winter village for storage. Many fish were
consumed on the spot, prepared by boiling or roasting of the flesh or
by combining scrap parts in a soup with roots and berries.

Root diggers, also engaged in provisioning for winter, processed
their harvest either in field camps or, if, they worked from the
fishing camp, in the camp itself. Roots were either dried or, as in
the case of camas, had to be baked in underground ovens to render them
digestible. Columbia Platetau camas ovens were shallow basins a meter
and more 1in diameter, 1lined with super heated cobbles or small
boulders, covered by earth and grass or mats over which was 1lain the
food to be cooked. Another layer of grass or mats was placed over the
food, covered with earth and a fire was set over the hole. After many
hours of baking the camas was black, sugary and ready for drying.
Roots were pulverized with a basalt mortar and pestle and shaped into
cakes which were dried in the sun. The result was a rock-hard
cookie-sized object that had to be either boiled a 1long time or
re-pulverized for consumption.

Late Summer

Salmon runs slackened toward August and people diversified their
activities at this time. Some moved to other fishing spots in the
hope of an improved catch and all fishermen took increasing amounts of
whitefish (Prosopium williamsoni), sturgeon (Acipenser transmontanus)
and probably various members of the minnow family ~(Cyprinidae).
Suckers were considered indigestible at this time.

Women, freed temporarily from the task of preparing salmon for
storage, spent much of this time gathering service berries
b (Amelanchier spp.), currants and gooseberries (Ribes spp.), hawthorn

e berries (Crataegus spp.), wild black berries (Rubus spectabilis) and
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other early ripening fruits. These berries are abundant in the
riparian zone and canyon walls along the Columbia River. Some women
left the base camps on brief berrying trips into mountains or 'to
riverine groves some distance away.

Little hunting was conducted in summer. Most larger prey,
especially deer, would be scattered and living at higher elevations
(Erickson et al. 1977) and hunting would thus be a 1laborious and
unpredictable proposition. The species Ray reports as having been
actively sought at this time was the black bear, which fed from +he
same riparian groves as the women frequented, and for the same
reasons. Bears, pronghorn and small game were hunted by lone bowmen
on day trips using what was apparently an encounter strategy of
predation, Ethnographers do not mention where animals were butchered
and/or how the meat was processed.

Early Fall

By the beginning of September the salmon runs resumed, this time
principally the silver (Oncorhynchus keta) and dog (0. nerka) salmon.
Likewise, berries of the mountain habitats had begun to ripen.
Already dispersed among various late summer fishing and berrying camps
along the river, people disbanded further into small groups. Some
moved to fall fishing camps to spear or net salmon. Seines were
sometimes used in this endeavor, where the water was of even depth and
the bottom smooth (Ray 1933:69). Fish were dried over fires in the
huts during this season, because cooling temperatures did not allow
for sufficiently rapid drying.

Other groups moved into the mountains to gather and dry Jlarge
quantities of berries, dig roots and hunt. The roots collected at
this time, called masa.wi by Ray's (1932:100) informant were roasted
in the type of earth oven previously described. Hunters worked
singly, stalking large mammals that were still dispersed over their
range. There is insufficient information in Ray's narrative for me to
state whether hunting was opportunistic or was focused only on such
animals as deer and elk. Post (in Cline et al. 1938) states that
hunters sought to provide a store of dried meat for winter, but Ray
implies this was a winter activity.

Because of the dispersal of game animals, and small-scale
patchiness of root beds and berry-rich groves, these small camps would
have been moved frequently during the one to two months people
remained in the highlands.

Late Fall

With the cooling of temperatures began the migration into winter
quarters. Men, women and children laden with dried berries, fish,
meat and no doubt raw materials such as antler, tule, Indian hemp and
various woods and fibers treked back to the winter village sites.
Houses had to be built, rebuilt or repaired, storage areas secured and
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CHAPTER IV
TEST EXCAVATION TECHNIQUES

Work at 450K196 and 450K197 was accomplished during two field
seasons: July, 1982 and September and October, 1983. Because of
improvements in our knowledge of site contents after the first
season’'s work and improvements in CWAS equipment and technique
inventories, techniques differed from year to year. In general, work
followed the two-stage procedure of preliminary and localized testing
described previously (Chatters 1984). The preliminary testing phase
included excavation of small, dispersed pits over the site's surface
to locate and evaluate integrity of various artifact containing
strata. Localized testing was an expansion of small test units in
selected portions of a site to explore features or to increase our
sample of artifacts and other data. In the paragraphs that follow, I
describe the procedures followed at each site during each of the field
seasons.

1982 Season

At the start of 1982 testing, the extent of our knowledge of the
site consisted of notes from the April 1982 tests by the COE and
Bureau of Reclamation, plus knowledge gained from a boat tour along
the overgrown, undercut shoreline of 450K197 and a walk on the surface
of 450K196. Our observations were: artifacts weathering from several
buried soils in 450K197 were abundantly scattered on the reservoir
bottom near the mouth of Corral Creek; at 450K196 there was no
indication of former human habitation beyond a few mussel shell
fragments and fire broken rocks on Corral Creek's cobbly alluvial fan.

Access to 450K197 was severely limited. A dense {hicket of thorn
brush and other riparian growth, interlaced with poison ivy and
inhabited by large rattlesnakes made surface inspection nearly

................
................................................
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In early 1982, representatives from the Seattle District, COE and ;
Boise Regional Office of the Bureau of Reclamation put small shovel -
tests into 450K196, 450K197 and other sites in the RM 590 area to j
determine which should be tested further. They found enough materials v
of interest -- burned soils, bones, fire broken rocks and charcoal at g
450K197; shell and rock at 450K196 -- that the COE included both K
sites under the test excavation contract with Central Washington o
University. R
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Aerial photographs of these sites taken in 1930 compare closely
with pictures from a 1982 overflight. Neither portion of the T0
appears to have been much wider than today. The river's wide, flood
scoured channel extended up slope to an elevation approximating the
base of the present cutbank. Strata dip sharply near the cutbank,
also indicating that original fluvial sediments of the TO ended a
short distance from what is now the terrace edge. Little if any of
the site seems to have been eroded prior to the 1981 lake-level rise;
extant sediments contain most of the artifacts originally deposited at
the site. Exceptions to this high degree of site integrity are
discussed in Chapter V.

Previous Research On The Sites

A Washington State University reconnaissance team originally
noted these sites during a shoreline inventory conducted in the early
1970s after the initial development of Rufus Woods Lake (Lyman 1976).
Believing this site and a similar area just upstream to be the last
remnants of the 450K6 recorded in 1949 (Osborne et al 1952), they
conceived of the site as residual and of little significance. Lyman
excavated two testpits in the area upstream from what we now call
450K196 and found a mixed, cobbly, artifact rich matrix. Interpreting
this as a secondary deposit washed down from 450K165, he concluded
that what remained of this site was probably of 1little value.
However, neither 450K197, 450K196, nor the area Lyman tested (still
designated 450K6) was actually part of the site recorded by Osborne.
What Osborne had reported was a large site (over 200m in 1length)
containing numerous pithouses: this was the ethnographic village of
Salquaxuwil (Ray 1933), which is over lkm above 450K196, 197, and the
present 450K6. Had this confusion not existed, 450K197 might have
received more attention and even have been recognized as an important
site much earlier.

Separate treatment was accorded all site areas when
archaeologists from the Seattle District Corps of Engineers
re-surveyed the shoreline in 1976 (Munsell and Salo 1977). These
investigations reported a housepit and midden debris at 450K197 and
mussel shell and fire broken rock at 450K196. Bryant (1978),
evaluating the impact of tailwaters from the third Grand Coulee
powerhouse on the cultural resources downstream, re-inspected 450K197
and 450K196. He identified a dark layer seen in the cutbank at
450K197 as a possible housepit floor and assigned the site a high
priority for further attention because of its extreme erosibility.

Conflicts between government agents and the owner of both sites,
Barney Owsley, prevented the Office of Public Archaeology from testing
this site in 1977; it was not until 1982 that the Corps of Engineers
acquired easement rights over the property.
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Figure 3. Sites 450K196 and 450K197, showing 1982 and 1983
excavations. Elevations are relative to a datum
of 100m. Contour interval is 1m.

approaching level. The mean gradient of 450K197 is only 20 percent,
and three nearly-level areas exist (east, central and west). The east
area begins 15m downstream from Corral Creek and is 15m long by 7m
wide, Separated from the east area by a small, spring-fed surface
streamlet, the central area is the site's largest flat. It is 23mx7m
and slopes at 1less than 7 percent. Much of this area is, literally
flat. A secondary, spring-enhanced channel of Corral Creek has cut
through terrace sediments, separating central and west areas.
Averaging 0.5m higher than the central, west area 1is the smallest
"flat" at 12mx8m. Its slope averages 12 percent with no truly level
spots. Test excavations and observations of cutbank profiles have
shown that human occupancy of 450K197 concentrated on these level
areas throughout the site's history.

The fine sands of 450K197 have been eroding rapidly because of an
eddy current that developed below Corral Creek's alluvial fan when
Rufus Woods Lake was raised 10 feet. A test pit excavated lm from the
bank near Corral Creek in spring 1982, had been completely washed out
by June of the same year. Erosion has slowed down somewhat since
then, but over 50cm of bank was lost in some places during 1983.
450K196 shows little erosion, partly because its slope dissipates wave
action, partially because its higher, gravel substrate is immune to
undercutting, and partially because there 1is no strong current
adjacent to the bank. Stratified fluvial deposits, with numerous
buried soils and associated ones, fire broken rock and mussel shell
can be seen weathering from the cutbanks of 450K197, especially in the
east area adjacent to Corral Creek. Only a few mussel shells and fire
broken rocks, again near Corral Creek attested to former human
occupation at 450K196 before we began our testing. There was no
evidence of housepits, either showing on the surface or in cutbanks.
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live in open steppe areas of the high lava plateau; wolf and cougar
were once commonly seen, but are now 1locally extinct and rare,
respectively.

Cottontail rabbits 1live 1in sagebrush and riparian thickets,
jackrabbits inhabit steppes and snowshoe hares occur in forests.
Numerous small rodents, from ground squirrels to voles and pocket mice .
feed on steppe vegetation and there are Douglas squirrels and various i
mice in upland forests. Gophers are common. Large rodents include
the aquatic muskrat and beaver, both found in pools and small streams
but probably rare on the Columbia's mainstem because of its
fluctuating water levels. Packrats inhabit most terrestrial
environments (including brushy 450K197); there are marmots in rocky
or silt slopes and porcupines in thicket and forest.

Both anadromous and resident fish swam the rivers before Chief
Joseph Dam stopped the migrations but now only a few residents and
various introduced spiny-ray species inhabit the reservoir. Formerly,
steelhead and chinook salmon migrated into the area in late spring and
summer to spawn; coho and sockeye arrived from Tlate August through
October. Resident fish were (and still are) various suckers,
squawfish, peamouth, chiselmouth, whitefish, cutthroat trout, dolly
varden trout and burbot. Suckers always occur in shallow or
near-shore settings, but others occupy a wide range of habitats, and
only concentrate near shore or in shallow streams during spawning
seasons (McPhail and Lindsey 1970). There are two species of river
mussel (both rare in the area today): the freshwater pearl mussel
(Margaritifera falcata) and a species with no common name, Gonidea
anqulata. Margaritifera inhabits areas of rapid, clear water and
stabTe bottom, while Gonidea will tolerate siltier, slower water and
can survive on a shifting substrate (Vannote and Minshall 1982). Al
the species I have mentioned would have been accessible within 2-3
hours walk from 450K196 and 450K197.

Site Descriptions

o Sites 450K196 and 450K197 are separated only by Corral Creek, the
. small perennial stream that debouches across a small, rocky alluvial
fan (Figure 3). The larger 450K197 lies downstream, extending from
10m below the stream for over 70m. Its maximum width, in fact the
maximum width of the TO, is 15m. The smaller 450K196 is only 30m long
and 10m wide, Both sites have elevations of 294-297m (954-963 ft.
N a.s.1.). Surface topography differs between the sites as does their
ay geology (see Chapter V).

I 450K196 slopes more or less continuously at a gradient of 33
!! percent, beginning at the base of a much steeper slope from the T3
o level, and extending below the level of Rufus Woods Lake. Except for
g the alluvial fan just downstream, there are no surfaces even
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sagebrush and bunchgrasses; sites on higher elevation with similar
topography support grasses. Bitterbrush (bunchgrass) replaces
sagebrush on moister slopes, while dry, stony soils (Tithosols) are
briefly green in spring from leaves of a multitude of species, many of
them growing from starchy, edible roots (e.g., biscuitroot, yellow
bells, bitterroot, onion, garlic). There are moist meadows, small
ponds and other depressions which may once have contained such edible
roots as black camas and Indian carrot. Marshes in similar areas
contain cattail and tule; Rebecca Lake 1is nearly filled by these
plants. Conifer forest is rare, occurring only in low, protected
areas and steep north facing slopes. Dominated by ponderosa pine,
this community covers well under 1 percent of the land surface.
Dense, nearly continuous forests of Douglas fir and pine begin just
beyond the 8km perimeter.

Because of its tendency for erosive annual floods punctuating
periods of greatly reduced flow, the Columbia supported 1ittle growth
of riparian flora. Instead, bank vegetation varied from scattered
pines in shaded areas to steppe and grasses. It is only where springs
and streams provide year-round ground moisture that dense stands of
deciduous brush occur. This riparian flora fills small draws and
stream canyons, covering no more than 1 percent of the land within 8km
of the sites. 450K196 and 450K197 are at the mouth of the Corral
Creek draw system; assisted by the small spring, the water from
Corral Creek has made possible development of dense growth of
hawthorn, dogwood, serviceberry, chokecherry, wild rose, sumac,
blackberry and various vines. The luxuriant growth has produced a
thick mat of litter on the terrace surface, leading to incipient soil
development in the sediments from 19th and 20th century floods.
Vegetation on 450K196 1is entirely grasses, sumac, wild rose and
various forbs.

Native faunas have been disrupted by increased human populations,
agricultural development, introduction and maintenance of domestic
stock, and creation of Rufus Woods Lake. Erickson and others (1977)
and Leeds, Dancy and Jermann (n.d.) present a detailed discussion of
local fish and wildlife, considering the seasonal presence and
abundance of each species. I will not attempt to duplicate their
efforts, offering only a summary.

Mule deer are still common in draws, bitterbrush steppes and open
forests. They are most concentrated along the river bottom in winter,
when average group sizes are over six individuals; otherwise they are
more or less dispersed (Erickson et al. 1977). Elk were once present
in open forest and grassland but are now largely restricted to
unpopulated, forest regions. The varied, rugged terrain of canyon !
walls once supported herds of bighorn sheep and pronghorn roamed the ‘
steppes south and east of the river in early historic times. Bear are
present in riparian thickets and mountain forests; coyotes, river
otters, bobcats and various smaller carnivores are also found. Badger
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Figure 2. Environmental context of sites 450K196 and 450K197.

208
ﬁxf 450K197 are broad flats, steep escarpments, kettle depressions,'narrow
fig- draws, broad canyons, and ridges of varying steepness and aspect.

o {~." Most of the area, however, consists of slopes varying in steepness

) from near level to sheer cliffs; Tlocal relief is 627m (2037 ft., from

AW 932-2939 ft. a.s.l.).

"

{:ﬁ Apart from the Columbia River, with its mean annual flow of )
o 110,000 cubic feet per second, there are four perennial streams on the 3

. river's north-east side (Kaiser, Fan, Corral, Peter Dam) and one on }
: the south bank (Sanderson). Three of these are within the RM 590 q

o, - study area (Figure 1) and one of them (Corral Creek) divides 450K196 )
N from 450K197. In addition, there are twenty lakes and ponds within 3
0 8km of the river on both sides, and over thirty more within 13km to 1
g:: the west. Largest among the lakes are Buffalo, McGinnis and Rebecca, j
AN none of which have outlets flowing year around. Apparently -
Y originating from these lakes, ground water emerges above the river as j
[ small springs and seeps between Koontzville and Belvedere; one such

W spring flows from the slope between T3 and TO terraces onto 450K197. b

Vegetation is a complex mosaic of communities, each with its
particular topographic and hydrologic requirements (Figure 2). Over
[ 90 percent of the land surface is covered by some form of steppe. On
O broad flats and other dry surfaces, there is a predominance of
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CHAPTER II1
THE SITES AND THEIR ENVIRONMENTAL SETTINGS

The River Mile 590 study area is a rough two-mile stretch of
Columbia River Canyon between 9 and 1lkm (6-8 mi.) below Grand Coulee
Dam (Figure 1). The biophysical environment is best characterized as
a transition zone between the granitic Okanogan Highlands and basaltic
Columbia Basin, between mountains and erosion-scarred plains, and
between forest and steppe. To the north and east are the low, ancient
mountains of the Okanogan Orogeny, with their more or 1less open
forests of ponderosa pine and douglas fir. South and west are high
lava plains, rimrocks, and exposures of more ancient granitic hills
beneath the basalt flows, all covered by varying combinations of
sagebrush, bitterbrush, and grasses. During the Fraser glaciation,
which began to recede after 14,000 years ago, the area was buried
under glacial ice that extended south across the plateau and left
behind gravelly morraines, and a pockmarked landscape of kettle lakes
and ponds. As the glaciers melted, an ice dam restricted outflow and
the Columbia's canyon filled with a lake that left behind deep soft
deposits of silt. Once freed from its constraining dam of ice, the
river cut rapidly through the silts, reaching a level near that of
today by around 10,000 years ago (Hibbert 1980). As it cut, the river
created a series of terraces, the most prominent of which occur at an
elevation of 440m (1430 ft.), 300m (1235 ft.), 325m (1100 ft.) and
310m (1000 ft.) above mean sea level. I have designated the lowest
two as the T3 anad T2 levels, respectively (Chatters 1984). The
broad, 1level T3 terrace is locally called Owsley's Bench. There are
two lower terraces which are depositional in nature, both having been
formed of fluvial deposits after 10,000 years ago. The higher of
these, or T1, dates between 4700 and 2500 years; the 1lower, TO
terrace began forming around 2000 years ago and was still receiving
flood sediment in this century. Artifact deposits at sites 450K196
and 450K197 occur in or beneath sediments of the TO terrace.

The variable topography, differing rock substrates, ¢ -1 and
postglacial history of the river have combined to c¢/. te an
environment of great complexity. Within 8km (5 mi.) of 450K196 and
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Camp Type Dimension

Expacted Assemblage Characteristics
and Explanation

Early Fall Occupation
Barrying/ Size
Huating
{field camp)
Ouration by
Seasons

. » FCR Size
- > Bone Fragment
“ Size
- ) Feature
Discreteness

Floral/faunal
Diversity

Sessonal /Geo-
graphic
Displacement

Too1/Feature
Diversity

interassemblage
Variation in
Tools, Features
and Species
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Smal) with family or small mu)tifamily
groups in residence. Reuse of sites
probably infrequent alorg water courses.

Short, 1-3 week stay, than move during
September, Cctober.

Large bt dependent on reuse.

Large-mpderate, similar to winter hunting
comps .

High but dependent on reuse.

Flora: Moderate with some roots and many
Species of berry consumed.

Fauna: Low evenness, moderate-low richness,

Focus at this time was on large ungulates,
especially deer and elk. Some smailer
animals and bears certainly taken as well.

Possible but would be rare. It is conceiv-
able dried fish were taken along at the
outset of this season, dut would have been
consumed rapidly. Expect subsistence on
Yocally collected foods.

Moderate, although activities are focused
on a few resources, berries, roots and
game that require distinct processing and
harvest tecnologies. Some miintenance
ard repair of tools is expected.

High-moderate with varying proportions of
different resource-gathering tasks
represented during each occupancy period.
Hould resemble spring root camps but
without emphasis on storage technology.
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Expected Assemblage Characteristics

Camp Type Dmens fon and Explanation
Late Spring/ Occupstion As large or larger than winter villages.
Carly Summer Size
Fishing Camps
(vase camps) Duration by 2-5 months, extending May-July or even
Seasons until September.
FCR Size Small because of freguent reuse and long
duration of occupancy.
Bone Fragment Large in proportion to animal size with
Size whole, articulated vertebral columns and
skylls Tikely.
Feature Low because of freguent reuse and long
Discreteness duration of occupancy.
Floral/Faunal Fauna: Low diversity, low evenness.
Diversity fxpect an extreme dominance of salmonid
fish with a smattering of non-salmonid
fishes. Terrestrial game is likely to
be rare.
flora: variable dependent on duration.
Seasonal /Geo- Mone 1ikely, only roots taken at some dis-
graphic tance and then these are availadle close
Displacement to camp as well. Some displacement of roots
grown in lithosols possible but unlikely
to be seen since most of these were not
cooked directly in fires.
Tool/Feature Moderate, both 1n richness and evenness
Diversity with the extreme focus on fish acquisition
and processing, and tool maintenance.
However, some tools, features used in
Sumser root gathering and/or berry pro-
cessing might de found.
Interassemblage Low among sites of type because of focus

Late Spring/
Early Summer
Root Camp

{field camp)

Variation 1n
Tools, Features
and Specres

Occupation
Size

Ouration by
Seasons

FCR Size

Sone Fragment
ize

Feature

Oiscreteness

Floralsfaunal

Diversity

Seasona) /Geo-
graphic
Drisplacement

“ool/Feature
Myversity

Tools, Features
and Species

on fishes in spite of vegetadbls food
qethering, Should appear to be distinct
fram all other assemdlage types.

SMa1). Asong smalliest in system because of
the size of task growp.

Brief, one or tws weeks 1n May and/or early
June.

Large uniess site frequently reused

Ko hunting Vikely. Fish bones may be
whole because of ready supply from base
canp .

Migh because of brief occupency unless
frequently used

Low richness and evenness. Focus ot this
time is on o few species with large roots,
espectally camas and carrot.

Geographic displacement of some fish i
probable, especially salmon 15 lrkely
since these task groups moved out from
fishing camps.

Low. Largely Vimited to cooking hearths
ang root-baking ovens and tools associated
with digging stick maintenance and root
processing {(hopper mortars for examole;
Neither rich nor even.

Lowest among 31tes in system because of
uwaity in purpose. simplicity of tool/
faci)ity snventory. Should be distinct
from al) other site types at 4 high
similarity level
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Expected Assemblage Characteristics

Camp Type Dimension and Explanation

Late Summer Occupation Hoderate-small because of fission of esrly
Fishing e summer fishing groups into smaller units
(residential to explore new fishing areas.

base)

Duration by Brief. Two weeks to one month in August

Seasons with frequent moves possible.

FCR Size Medium-small. Short duration reoccupancy
but probability of frequent reuse of
favorable locations.

Bone Fragment fish: Large because of relative abundance.

Size Mamma): Medium-smal)? due to lower rate
of KTl compared to fall and winter.

Feature Moderate. Short duration reoccupancy but

Discreteness probability of frequent reuse of favorable
locations.

Floral/Faunal High-moderate with fairly rich and even

Diversity fish and terrestrial faunas exploited
opportunisticelly at this time when
compared with early summer. Berry
species numerous with some focus on
service berry and chokecherry.

Seasonal/Geo- Difficult to distinguish. May include

graphic spring and early summer root species and

Disptacement saimonids of the same period, either of
which could have been taken from camps of
this season in smsall amounts.

Tool/Feature Moderste. May resemble early spring camps

Diversity in this dwmension,

Interassemblage Like early spring but with higher within-

Variation in type similarity because of focus on fish

fools, Features and berries.

and Species

Earty Fall Occupstion Moderate. Groups cancentrated at optimsl
Fishing Stze fishing localities.
Camp

Ouration by
Seasons

FCR Size

Bone Fragment
Size

feature
Discreteness

Floral/faunal
Diversity

Seasons ) /Geo-
graphic
Displacemant

Too)/Feature
Diversity

Interasseablage
Yartation tm
Taols, Features
and “pecies

1-2 months 1n September and October.

Small-moderate because of duration of
occupstion and high site use frequency

Large for fishes, terrestrial mammals
Tittle used, but size may be small
{consumption intensive).

Low-moderate becsuse of duration of
occupation and high site use frequency

Low. Focus at this time on fishes, espe-
cilally the smaller salmon species. (ittle
hunting but some berrying. Richness and
evenness both low.

Kay pe present 1n roats but difficult to
d1s5tinguish among saimonid species.

Same 45 with early summer fishing but
berries may replace roots 43 the vegeta)
material processed.

Same as early summer fishing.

—
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Characteristics expected in sites produced during the
annual round of the Sanpoil-Nespelem.

Expected Assemblage Characteristics

Expected Assemblage Charactertstics

Camp Type Dimens ion and Explanation Comp Type Dimension and Explanation
Winter Occupation Large, due to group size. Early Spring Occupation Sma)1. Vidlage population dispersed into
Yillage Size {residential Size camps near winter village.
{residen- base)
tial base) OQuration by 3 months to year-round. Duration by Reported duration, 2 weeks to 1 month.
Seasons Seasons
FCR Size Small because of frequent. long-duration FCR Size Between hunting camps and winter viilages,
use. with size dependent on reuse frequency.
Bone Fragment Very small from complete processing, Bone Fragment Low. This s a season of saximm scarcity;
Size especially as winter foad. This includes Size we wuld expect bone to be processed to
both fish and mammals. its limits of utility.
Feature Low because of frequent, long-duration use. Feature Oependent entirely on reuse frequency, but
Discreteness Discreteness given short duration of occupancy, should
be more discrete than wiater villages,
Floral/Faunal High richness because of local foraging, Tess discrete than hunting or summer root
Diversity seasonal and gecgraphic smear, but camps.
moderate-low evenness due to focus on
salmon, deer, service berry, chokecherry, Floral /Faunal High. Rich and even (with consideration of
and a few species of roots. Diversity net energy gain) with some eapected skewing
toward deer, fishes found near shore, river
Seasonal/Geo- Comson. A large proportion of remains may wussels and the earliest available root
graphic be from foods atquired elsewhers in plants with good returm/plant.
Displacesent productive seasons and stored for winter
conswsption. Seasonal/Geo- Possibly present if salmon stores lasted
graphic the winter. No displacament of root plants
Toal/Feature Highest of sites in this group s & Displacement wuld be visible since these ware taken in
Diversity result of complen nnufuturinq. tool small smounts by camp oCcupants.
maintenance, discard, processing of winter
and summer prey, consumption especially Tool/Festure Hoderate because of the diversity of species
of dried foods, construction of houses. Diversity in prey and variable processing activities
Greater duration of OCCUPancy across associated with each.
seasons, especially use as winter and
summer residence results in performance Interassemblage Moderate because of year to year variation
of many seasonally-related tasks with Variation in in proportions of prey taken and the
specialized tool kits. Tools, Features differential processing and consumpttion
and Species activities associsted with each. Features
Interassemblage Low becsuse of averaging effect of frequent should vary little, tools and species much
Yariation in reuse and the wide range of activities. more,
Tools, Features Might expect two kinds of villages. those
and Species used in winter only (but a few old people) Nid-Spring Occupation Saall, from single occupation by 3-5
and those used in winter and sumser 23 Root Camp Size families but larger than huating camps.
fishing camps. Should be distinct from {field camp/ May appesr larger because of reaccupation
a1l other site types. residential at most reliable water sources (e.g.,
base) Chatters 1979).
Winter Huat Of.cupaua» Smaflest of cemps in Sys(e®.
Camp Stze Duration by Brief, 1-2 months.
Seasons
Duration by Srief, not over 1 month; among briefest
Seasons occupancy of sites in systes. FCR Size Large unless ares reused repeatedly.
FCR Size Large-soderste dependent on proportion of Bone Fragment  Wal) due to shortage of protein in diet
reuse events to geologic deposition Size consisting largely of roots.
events.
Feature High unlass area revsed repeatedly.
Bone Fragment Larger fragments present here than in any Discreteness
Swe other assemblage in system. Mean size
will, with time, be expended in processing Floral/Faunal variable for plants and animals. Plants
and drying harvest (and attendant on-site Diversity should show high Tichness but low evenness
consumption). with skewing to Lomatium, Alnu. Lnlslu
and Camassia. Fawna shoul
Feature Nigh-moderate dependent on frequency of moderately rich (terrestrial g-!) and
Discreteness reuse in proportion to geclogic deposi- even because of opportunistic pattern
tion rates. of hunting.
Flora)/Faunal Lowest among non-fishing sites. Expect Seasonal/Geo- Possidle that some fish could occur, doth
Diversity low richness {variadle with the number of qraphic salmon and non-salmon {e.g., Chatters 1980);
small animals taken to improve ~luck™) and Displacement not tikely to be common because of seasonal
low evenness. large ungulates may be anly position between winter use and summer
animals present. replenishment of salmon stores.
Seasons | /Geo- May be present in form of salmon bore. Too)/Feature Tools: moderate diversity because men
qraghic Diversity ng, processing game, perhaps main-
Drsplacement taining equipment plus primary reduction
of querried 11thic material for transport
1201 /Feature Low with concentration on tools to kill to winter village and other seasonal
Diversaty and dismember |grge mammals u:d dr{ or . camps .
n of ses
e Y o parr and aracard of Features: Low diversity, niether rich
projectile patnts 1. expected, especrally nor even, with root processing ovens the
1t camp l4sts many days. Sowe hide-working predominant feature besides fires le.g.,
say be included  Assemblage should have Oancey 1975).
low richness and low evenness. Intersssemblage Moderate because of varying smounts of
Intersssemblage Low within-type: similarity of tasks per- Variation tn T1thic processing opportunistic snd hunting

doristion
Taols, Features
and pectes

formed. some variation becsuse of
differential performance msintenance, shin
processing and consumption activities.
Should be distinct from 21l other site
types.

Tools. Features
4nd Spec tes

Sﬁ’f& ‘V ﬁ@ ’5 S ﬁ%&:ﬁmrs}#}r&

activity. Eapect o lower amount of
vértation but difficully ia distiaguishing
sites of this season from tate ipring root
comps and eacept for ovens, eerly spring
base camps
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adaptive strategy that supported a substantial population at
apparently fairly stable (short term) levels in a largely semiarid
environment.

Each of the activities performed in camps during each of the 1
seven seasons would have resulted .1 an archaeological record that at |
least partially reflected the duration and repetition of occupation 1
and the resource utilization tactics of its season. The values of
each dimension of site structure expected from the ethnographic model
are presented in Table 2.

Summary

To understand the conditions 1leading to evolution of various
forms of hunter-gatherer adaptive strategy, archaeologists must first
devise means for inferring those strategies from the residues of human
behavior. Because of the multidimensionality of human behavior, we
are unlikely to find a single dimension in our data that will in all
cases enable us to identify without question the form of a prehistoric
adaptation. Additionally, because archaeological deposits differ in
the kinds and quality of data they preserve, expression of a single
dimension may not always occur in the form required for acceptable
inference. Therefore, what we need is an assortment of alternative ;
measures, each of which may inform about one or more dimensions of
adaptive behavior.

In the foregoing pages, I have offered nine dimensions of
variability 1in the structure of archaeological sites, the measurement
in which may provide the needed information. A discussion was
presented of how each dimension might vary among sites produced by
Binford's (1980) typical forager and collector types of resource
utilization strategy. I have then 1laid the groundwork for a
preliminary evaluation of each dimension's utility by presenting a
summary of the seasonal resource utilization tactics of the Sanpoil
Nespelem and the probable value of each dimension for sites produced
by these tactics. Following a presentation of data from sites 450K196
and 450K197 and identification of occupations from the latter site
with ethnographically defined site types, I compare actual occupation
values with predicted values to assess each dimension's usefulness.
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all else battened for the 1long, cold lean season of winter. Ray
(1933) implies for the Sanpoil and Nespelem and Post, in Cline et al.
(1938) states for the neighboring Sinkaietk that some people did not
return to their accustomed winter places. Rather, they remained in
the mountainous areas to hunt, trading with people who stayed on the
river: fresh meat for dried fish and vegetable foods. Ray does not
locate the non-village Sanpoil and Nespelem, but winter inhabitants of
the mountains probably behaved much like hunting parties working from
the base camp, necessarily moving camp several times in the season.
Mobile groups probably would not have expended the 1labor to build
pithouses (although Perry [1983] has found pithouses on Curlew Lake,
in a mountainous portion of Sanpoil territory).

Discussion

From winter the native people dwelling in the RM 590 study area
followed a complex seasonal round, each family moving its residence as
few as six and as many as 14 or more times. During each of the seven
seasons in this round, Tlate fall-winter, early spring, mid spring,
late spring-early summer, late summer, and early fall, family groups
aggregated and dispersed as the resources they sought (roots, game,
berries, fish, shelter) themselves varied in their positions and
aggregation. During some seasons, such as early spring and, to a
lesser extent late summer, resource acquisition would be best
characterized as opportunistic foraging. A diversity of prey species
was exploited, each in low frequency and all or most species were
consumed immediately. During other seasons, such as group hunting in
winter and fishing and camas gathering of summer, activity focused on
amassing of foodstuffs for delayed consumption. In yet another set of
seasons, mid spring and early fall (especially the former), we see a
combination of activities. In mid spring, for example, women
collected roots while men foraged opportunistically for a variety of
game to be consumed immediately.

During all these seasons, plants and animals were gathered or
caught for immediate consumption and in at least four seasons large
amounts of food were processed for storage; specialized tools
(harpoons) and facilities (weirs, ovens) were constructed for the mass
acquisition or processing of resources for storage while more
generalized tools and facilities (bows, simple hearths, knives) were
used for obtaining and processing a variety of foodstuffs; shelters
were constructed with varying degrees of complexity and permanence in
field camps (hunting, summer berrying and root digging) and permanent
(winter villages) and temporary (spring root digging, summer fishing,
fall berrying) base camps. Sizes of groups inhabiting base or field
camps varied with the aggregation and accessibility of the resource or
resources sought seasonally in each environmental zone. With this
combination of specialized and opportunistic seasonal strategies,
group flexibility and set of alternatives seasonal strategies
available to all members, Sanpoil-Nespelem society maintained a viable
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impossible without extraordinary measures. There were no contour maps
of the area indicating its topography, so the size of the site was
unknown. Our first action, therefore, was to clear paths the length
of the site as parallel as possible to the riverbank. Paths across
the terrace were also cut. These natural conditions and our response
to them had a strong effect on the procedure for testing this site.
The grassy 450K196 posed no such tactical problems. Procedures are
described below.

Preliminary Testing

Preliminary testing was a two-stage procedure, but because of
time constraints and problems of movement in an overgrown environment,
both steps were accomplished simultaneously. Stages were 1) mapping
and grid placement and 2) excavation.

Mapping and grid placement. We chose the highest spot on the TO
as datum for bot 0EI§5 and 450K197. This concrete-filled PVC tube
with a rebar center was buried flush with the ground surface at the
back of the terrace 17m downstream from Corral Creek's primary
channel. Two attempts were made to produce a contour map of the site
and create an accurate 5m interval grid, both of which failed. It was
not until 1983, when underbrush had been almost entirely removed from
among the thorn trees, that a replicable map of the area was produced.
For this reason all of the grid coordinates on excavation units
deviate more or less from precise lm grid intersections (e.g., 1.95 S
and 3.90 W is located in the east level area).

Excavation. Two rows of test pits were excavated approximately
15-20m apart and parallel with the reservoir shoreline in 450K197.
There is only one row along the narrower, 450K196 portion of the
terrace. Spacing betwen tests varies from 10m on the river-side row
near Corral Creek on 450K197 to nearly 40m at the downstream end of
the same site (Figure 3). Differential spacing was partly planned
(with more tests in areas where artifacts appeared in the cutbank),
and partly dictated by topographic (ravines, steep slopes) and floral
considerations (thorn trees).

Tests were either 1xlm or 1x2m in size, with the decision
dependent on anticipated depth and perceived sediment stability.
Where deposits were likely to be deep and sediment appeared soft and
loose, the larger 1x2m pits were excavated to improve the chances for
excavator safety, should a cave-in occur. Regardless of test pit
size, the maximum horizontal unit for artifact collection and record
keeping was one meter,

Preliminary tests were excavated in arbitrary levels 10cm or 20cm
thick. The thicker levels were used to explore into deep, apparently
sterile sediments and to probe the edges of the site for information
about the extent of the occupation area. Where we already had
evidence of artifact deposits in an area, 10cm units were used
exclusively.
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Matrix was excavated by shovel and dry-screened through 1/4 inch
mesh. A1l stone tools, waste flakes, bone, and mussel shell hinges
were saved for analysis. Fire broken rocks were counted, weighed and
discarded. For each 1level containing artifacts, a one liter bulk
sample was saved for later flotation and identification of charred
plant material. Charcoal, when observed by excavators, was collected
and saved in aluminum foil or plastic containers for potential
radiocarbon analysis. Artifacts were mapped in situ whenever
possible; features, when perceived in these narrow pits, were mapped,
photographed and sampled in the same manner as were
artifact-containing levels,

One wall of each pit was profiled and described, unless sediments
appeared homogeneous. Color (Munsell system), texture, compactness,
plasticity and stratum boundaries were described.

Preliminary testing also included bank facing and profiling.
Five bank cuts were made in the eroded bank of 450K197. We had hoped
that profiles from these cuts would enhance our ability to follow
natural strata within the site, but that was not the case. The
original terrace bank had sloped so steeply here that only the
uppermost strata were included in profiles, but these could not be
correlated with any confidence to strata in the test pits.

Ten test pits were excavated in 450K197 and another three in
450K196. At 450K197 depths ranged from 40cm in the gummy, humic ooze
of pit C, to 240cm in the nearly-sterile, silt colluvium of pit E.
Forty and 120cm were the extremes in 450K196 (test pits 1 and 3,
respectively). Artifacts were rare in test pit 2 at 450K196 and in
the entire back row of 450K197. Tests 1 and F were nearly sterile at
the latter site, while little was found in test pit 3. In 450K197 the
majority of artifacts occurred throughout test pit 2 (east area),
while there were concentrations above and below one meter in depth in
pits 4 (central area) and 5 (west area). At 450K196, the vertical
distribution of artifacts was nearly uniform in the shallow test pit
1, and concentrated between 80 and 120cm in test pit 3.

Stratigraphically, 450K196 consisted of a massive fine sand
overlying river cobbles. There were no buried soils and no
stratigraphic boundaries were visible. This pattern was repeated, for
the most part, along the back test pit row at 450K197, except that
sediments there were either a uniform very dark brown silty sand or
colluvial silt and included wedges of gravel or silt colluvium at
various depths. Between the west area (test 5) and east area (tests 1
and 2) of 450K197, stratigraphy was complex and detailed, including
many buried soils and little bioturbation. Artifacts occurred in many
of the buried soils and at surfaces of some strata lacking soil
development.
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Localized Testing

After consultation with COE archaeologists, we decided that
450K196 did not warrant further testing efforts, but that 450K197, a
potential storehouse of information, should receive more attention.
Localized tests consisted of three excavation blocks (designated west,
central and east) developed contiguous to test pits 2, 4 and 5. Of
particular interest in these areas were three occupation surfaces in
the west area containing dense concentrations of broken bone from
large ungulates, one shallow occupation near the modern ground surface
in central area, and eight occupation surfaces in the east area. In
addition, a trench was begun from test pit B and extended toward the
reservoir's edge in order to provide a stratigraphic connection
between the two rows of test pits.

Procedures used in excavating these blocks differed in many
respects from preliminary testing. One meter maximum horizontal
provenience was maintained and a 1/4" mesh was used; the same samples
and materials were collected. Other aspects of the work differed.
A1l artifacts (bone, stone, shell, fire broken rock), over 2cm in
their 1largest dimension, were carefully excavated by trowel and piece
plotted on soil or stratum surfaces. Each bone and stone tool found
in situ was given a field specimen number and collected separately.
Shell and materials found in the screen were collected in bulk by
natural stratum or by 10cm units within the natural stratum when
thickness exceeded 15cm. Water was wused in screening, whenever
possible.

Light permitting (extremely dark conditions often prevented
accurate observation of strata), profiles were drawn of at least one
north-south wall and one east-west wall in each block. Walls that
were not drawn were, like drawn walls, photographed with a line level
and scale. Soil monoliths were removed from east and west blocks for
later study.

In all, 29 square meters were included in the 1localized tests.
0f these, eleven were in west block, six in central block, six in east
block, and six in the stratigraphy trench (central trench).
Excavation was taken to water in east and west blocks, to gravels in
the central trench, but only to the seventh stratum, or 1.2m in
central block. East block excavations led to the discovery of four
new occupation surfaces below the eight already recognized there.

At the close of the 1982 season, test pits and blocks were
backfilled as much as possible with brush and earth. Because water
was used in screening, there was a definite shortage of fill dirt and

F DA,
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= near-surface parts of all pits were left only partially filled. The

- result was some slumping (up to 20cm from excavated walls) in several
: of the blocks.
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1983 Excavations

MO SRR o Y

Upon reconsideration of the data from 450K196, the COE and CWAS
agreed that preliminary tests at that site had not provided sufficient
information from which to evaluate the site. This was also true of
450K197, especially with respect to the potential of site sediments as
a record of flood history. We returned to these sites in September
1983 with the following objectives: 1) to excavate tests in areas of
both sites not sufficiently probed in the preliminary phase of 1982;
2) to expand block excavations at 450K197, recover a larger artifact
sample and expose larger areas of occupation surfaces; 3) to excavate
stratigraphic trenches at 450K197 and read a history of flooding from
the sediments.

BN N R
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Procedures
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Procedures varied 1little from work in the 1982 season.
Exceptions (apart from the excavation of trenches) were in techniques
used to map occupation surfaces, screen sediment, and collect samples
for paleobotanical analysis.

|

As in 1983, block excavations (and smaller test pits) were
excavated by natural strata, with each stratum being completely
exposed, mapped, and photographed before any objects were removed
(Appendix E). One person was in charge of producing block-wide maps
of each stratum from the notes of excavators. These maps could then
be checked against excavator's short-term memories, thereby catching
any data recording irregularities before facts were forgotten. Only
strata with occupation debris were excavated in this way. Therefore,
we sacrificed a few artifacts from low-density scatters. Occupations
XIE, XIIIE and XIV, all in the east block, were the only ones treated
this way. Excavation at 450K196 was by 10cm arbitrary levels.

Samples were taken from the northwest corner of each lxlm unit in
each stratum and from each feature. If a feature was larger than 1m
square, a sample was taken in each grid unit in which the feature
occurred. Samples of measured volume (called constant volume samples
or CVS) 15cm square, were taken to the depth of the geologic stratum
on which occupation had occurred or the thickness of feature
constituents. These CVS samples were tied in mosquito netting (mesh

¢ size 0.5mm) and the fine sediments washed out. The residue was sorted
into bones, shell, lithics, FCR, wood charcoal, and other charcoal;
- each constituent was counted and/or weighed.

y A1l sediments were screened wet with the aid of gasoline pumps.
’ Materials, therefore, were recovered more consistently during this
o second season, and may not e entirely comparable with those from
i 1982. Smaller bones anc stones can be more easily missed in dry
screened, gummy sediments, so smaller flakes and bones, especially
fish, may be underrepresented un*fbae samples.

l. I‘ ‘, l‘ l.
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The only exception to careful excavation was in the long
stratigraphic trenches, which were shovel excavated and not screened.
Fortunately, profiles show that far less cultural material occurred in
these trenches than was found in the nearby block areas. There were
exceptions; a large earth oven intersected by the easternmost trench.

A1l pit walls were photographed to scale and profiles were drawn
of two trenches (a third had filled completely with ground water) and
at least one key wall of each block. Photos and elevations recorded
on maps of occupation surfaces provide enough information for
reconstruction of other profiles should this ever prove to be
necessary.

!
i

In 1983, 45 square meters were excavated in blocks, 4 square
meters in test pits, and 27 square meters in stratigraphic trenches at
450K197. Only 3 square meters, all in test pits, were required at
450K196.
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CHAPTER V a
CHRONOLUGY OF OCCUPATIUN AND SEDIMENTATIUN EPISODES

Chronological ordering of occupation and sedimentation episodes
was accomplished by 1) distinction of occupations and 2) cross-dating
usiny accepted geological and archaeological methods (Harris 1979).

Distinguishing Uccupations

There is not always a direct correlation between assemblages of
artifacts and the episodes of human occupation of which they are a
residue (Binford 1982). Any surface can be occupied repeatedly before
it is buried by a new episode of sedimentation and a fresh surface is
exposed for use. The tempos of sedimentation and occupation are
rarely if ever equai: one surface may be occupied many times and
another only once. Uccasionally it is possible through analytic means
to separate assemblages into sets of artifacts attributable to
individual occupation events with some degree of confidence (Chatters
1982), but we can never be certain that each artifact in a set was
deposited during the same continuous period of site use as every other
artifact. What we call occupations are often more properly conceived
of as analytically distinguished units of comparison rather than the
artifacts left by a singie group of people during a continuous period
of residence at a site (Vunnell 1973:1%). This is certainly true at
450K196 and other sites in the RM 590 study, however, because of the
rapidity with which sediment layers were deposited at 450K197 (one
stratum every 34 to 137 years) and the largely undisturbed character
of those deposits, artifacts occurred almost exclusively at sediment
surfaces and exhibited a hiyh degree of pattern discreteness. Many of
the artifact assemblages collected from 450K197, therefore, are
properly conceived of as the products of one or a very few visits to
the site.
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I have utilized two means to distinguish occupations: 1) direct
observation of spatially and geologically separate surfaces on which
artifacts occur as discernable from test pits, trenches, blocks and
bank expsoure; and 2) plotting of the vertical distribution of
artifacts in a geologically uniform deposit and identifying the
frequency modes as vertically smeared occupations (Chatters 1984:
Figure 7; Wilmsen 1974). I have used the first method at both sites
and the second only at 450K196.

Twenty-two occupations occurred as horizontally and/or vertically
distinguishable artifact scatters and associated features in
finely-layered fluvial sediments at 450K197. Except for UJccupation
II, which had been more subject to bioturbation than other sediments,
all occupations were essentially two dimensional, with all artifacts
occurring on or within 5cm below the surface of discrete geologic
strata. Horizontal bourdaries of occupations were determined from
block, trench and test pit data. Where a gap in artifact distribution
occurred in a stratum such as in the lower strata 16 strata in test
pits between East and West Blocks and in all strata between Central
and West Block, then two occupation numbers were assigned (with the
subscript E and W). Thus there is a single stratum associated with
each occupation, but two occupations exist in many strata. In 1light
of the multitude of occupations so easily distinguished, 1 chose to
avoid creating occupations which could not be treated as equivalent
units during analyses. These artifacts are all left in the limbo of
the "unassigned”. Uccupation areas were determined on the assumption
that wunassiygned artifacts from depths near those of assigned artifats
were part ot the same episode of site use.

In 45UK196 where discrete surfaces were not distinguishable
duriny excavation, there were five readily distinguishable modes in
vertical frequency of artifact distribution in three of the test pits.
These modes often coincided with stratigraphic layers or the
boundaries between layers, so a combination of the two approaches
proved fruitful here. Again, artifacts from pits in which no modes or
surfaces were seen (Tests 1 and 2) were left unassigned.

Stratigraphic Chronology

Based on excavations at thirteen other sites in the RM 590 area
and on preliminary descriptions of some sites excavated by the
University of Washington, I devised a sequence of 14
time-stratiyrapnic geologic wunits for the T3 to TO terrace levels
(Chatters 1984:38-58). The sequence for the 1last 4700 years,
comprising all sediments on the T1 and TO levels, includes: X,
fluvial cobbles and gravels laid down by the Columbia River between
3900 and 470U BP; Xla and b, finer fluvial sediments deposited in
lower and upper bar settings, respectively, between 4700 and 2500 BP
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and forming the T1l; XIc, d, aeolean and clastic deposits on T2 and T3
levels corresponding in age with XIa, b; XII, colluvium postdating
2500 BP and attributed to increased surface erosion resulting from
warming and drying that followed the Temple Lake stade of
neoglaciation; XIII, fluvial deposits of the TO, deposited after
about 2000 BP. Time stratigraphic Unit (TSU) XIII occurs only at
450K196 and 450K197 in the RM 590 study area. Based on this sequence,
I assumed at the outset that all deposits at both sites post-dated
2500 BP. This has proved to be an incorrect assumption.

The geologic stratigraphy of each site will be discussed below.
Ages of various strata were determined by stratigraphic cross-dating
based on radiocarbon analysis and projectile point chronology, with
and without reference to the master chronology of Time Stratigraphic
Units.

450K196

The 1.7m of sediment at 450K196 consists of seven strata (1-7
from the top: Figure 4). Stratum 7 is a mass of fluvial cobble
gravel and coarse sand, the surface of which contains a few fragments
of mussel shell. Above this (the apparent source of the shells) is a
series of interfingered, massive fluvial beds of silty fine to medium
sand, olive gray in color (5Y4/2). These strata, Numbers 6 and 5,
contain at least three anastomosing lenses of mussel shell, mammal
bone and stone artifacts, including two hearth areas. This cultural
material constitutes Occupation V.

An especially interesting aspect of Strata 5 and 6 is that both
shell and bone are extensively weathered. Bones are deeply etched by
acids from plant roots, as if a root mat from sod-type grasses had
formerly extended into this stratum from a well-developed, overlying
soil. Sod-type grasses are characteristic of wet meadows in the
riparian habitat and elsewhere, and this deep etching strongly
indicates the presence of such a habitat where bunch grasses and low
brush now occur,

It is quite clear why no buried A horizon is evident from which
roots had penetrated. The surface of Stratum 5 has been eroded,
truncating one of the shell lenses, and is unconformably overlain by a
jumbled mass of sub-rounded and rounded cobbles and gravel in a matrix
of silty medium-coarse sand. This colluvial Stratum 4 contains large
amounts of 1lithics and fire broken rock, but little bone or mussel
shell. Evidently, artifacts in this stratum (Occupation IV) are a
secondary deposit either washed from the early occupations on T3 or
deflated in place from cultural strata once overlying Occupation IV.
Styles of projectile points from Occupation IV support the second
interpretation.

Above this colluvial layer are up to 1.2m of silty fine-very fine
sand with a few larger particles, separable into three massive strata
(1-3); colors are olive (5Y4/3) to dark olive gray (5Y3/2). There
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are thin lenses of fine sand in Stratum 1 that appear to be the result
of sheet wash from the bank behind this site. In fact, all three
strata appear to be a combination of that sheet wash colluvium and
wind-reworked fluvial sediment of the kind found in upper bar
settings. Artifacts cluster at three levels in these silty sands:
Occupation I at the surface of Stratum 2; Occupation II at the
surface of Stratum 3; and Occupation III midway through Stratum 3.
A1l consist of fire broken rock, a few mussel shells, and occasional
organic staining.
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Radiocarbon dates. Charcoal was sparse to nonexistent in this

site; only one hearth contained enough for dating. This sample .
(B5257, from Feature 1 in Occupation III) and a sample of shell ,
(B8810, from Feature 7 in Occupation V) were submitted to Beta )

Analytic, Inc. for analysis. The shell date was corrected for 1
isotopic fractionation. Results were not encouraging (Table 3). b
Feature 1 dates 940+-70 BP; Feature 7, 4590+-80 BP. Since this k
terrace is supposed to postdate 2500 BP, the shell date appeared at
first to be anomalous. Mussel shell is not an especially relijable
dating medium; dates from it have a tendency for erratic variation
(O1sen 1970). Note the extreme differences between shell and charcoal
dates from strata at 450K197 (Table 3). However, when this date is
considered in light of data on projectile point style (see below), and
thus in its time-stratigraphic position at the base of Tl sediments,
the result becomes more acceptable.

Projectile point styles. Eight projectile points and fragments
were found, five of them in Occupations IV and V. Four of these could
be assigned to one or another of the types developed by Lohse (1983);
the rest resemble members of a set of similar, contemporary types but
were too fragmentary for secure assignment. Because it is unclear how
Lohse distinguishes between "small” and "large" types in a similar
shape class, [ have combined some types which have identical time
spans. Thus the types represented are 7/8, 9, 5 and 17 (Table 4,
Figure 5). Some fragments belong to 7/8, 9 or 11/12 (Table 4), but
they cannot be precisely typed.

S Chronologically, types 7/8, 9 and 11/12 all occur from 4500-1600
o BP (Lohse 1983). Type 17 is most common from 2500 8P to 1600 BP,
e occurring occasionally in later deposits. Thus, we could conclude
VR that all sediments at the site predate 1600 BP, were it not for the
- single radiocarbon date of 940 BP (B5257). However, Strata 1, 2 and 3
. are extensively disturbed, especially in test units 1 and 3, in which
’TCE the type 9 and 17 specimens were found. Over 50 percent of test unit

3 was disturbed, top to bottom. The pre-1600 BP types of projectile
points probably occur in sediments dated younger than 1000 BP because
of mixing. Occupations IV and V, though, apparently date 1600-2500
years or older (since they are deflated, quite a long time span is
likely) and 4500-2500 BP, respectively.
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Table 3. Radiocarbon dates obtained from 450K196 and 450K197.
Consistent
. Sample Unit/ Block 0c§upa- ) Radiocarbon 2 Beta with strat
Site No. Block Stratum tion Material Age Actual Age No. context?
45-0Kk-196  82-31/32 Unit 3 3 111 Charcoal 940% 70 AD 920-1230 5257 Yes !
83-2 N104 E£263 3 v Mussel shell 4590 80 8810 Possibly
45-0K-197 Central 2 11 Human bonel 170110 AD 1500-1950 6532
83-24 Central 4 IVA Charcoal 560% 60 AD 1315-1420 8817 Yes
82-719 Central 8 vl Charcoal 750t 80 AD 1210-1330 5895 Yes
83-25 East 10 vl Charcoa) 800% 70 AD 1160-1295 8818 Yes
83-23 East 10 VIE Musse) shell 1840 70 8816 No i
82-25 East 12 Vil Charcoal 500 90 5258 No A
83-22 East 12 vII Mussel shell 2600¢ 70 8815 No *
82-103 East 17 Ix Charcoal 9801140 AD 780-1265 5266 Yes
83-21 East 17 X Mussel shell 2310t 70 8814 No
83-28 East 18 XIE Charcoal 11702120 AD 770-1190 5261 Yes
83-20 East 19 XIIE Mussel shell 4330 70 8813 No
82-44 East 20 XIIIE Charcoal 14402120 AD 400- 775 5259 Yes
82-88 East 21 XIV Charcoal 1410% 90 AD 435- 785 5263 Yes
82-90 East 23 XV Charcoal 1680%100 AD  65- 580 5264 Yes
82-91 East 25 Xv1 Charcoal 1660% 90 AD 70~ 585 5265 Yes
82-106 East 26 XVII Charcoal 1870%120 140 BC-AD 355 5268 Yes
83-9/11 West 6 X Charcoal 1240% 90 AD 600- 915 8811 Yes
82-104 West 7 XIW Charcoal 1220110 AD 665-1010 5267 Yes
83-16 West 8 XIIW Charcoal 1110¢ 70 AD 785-1035 8812 Yes
82-50 West 9 XI1IW Charcoal 1320%110 AD 575- 885 5262 Yes

1 From Burial 1.
2 Based on Klein et al. 1982, 95% confidence intervals.
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Table 4. List of 45-0K-196 projectile points.

3 Occupation 5 7/8 9 17 7/8/9/11/12
:

I
11 1!
i 11 1! 1!

- Iv 1 2

1

Disturbed context, may not be in original geologic position.
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Figure 5. A sample of projectile points recovered from 450K196
(s, v, w) and 450K197 (a-r, t, u, x~b'). Types

represented are type 4a (a-d), 4b (e-f), 4c (g-h), type
2b (r), type 17 (s), type 5 (t-u), type 7 (v-x) and
type 10 (y-b').
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Classification

We experienced difficulties in deciding where features began and
ended in the complex artifact-littered surfaces in 450K197. This
contrasted with 450K196, where no such "living floors" remained
intact, and where any dense concentration was isolated from a
surrounding, rodent-homogenized matrix. At 450K197 there were no such
convenient feature boundaries; we had to make arbitrary decisions
about feature edges, and ignored the more or less dense clusters of
fire broken rock and bone splinters that are often given feature
status. Consequently, we identified only the following as features:
1) mussel shell middens wherein shells were actually touching each
other, covering an area 50cm or more in diameter (Figure 11); 2)
hearths (areas of in situ burning with or without associated burned
rock, shell or bone; Figures 12 and 13); 3) pits (actual excavations
through underlying sediments, lacking charcoal or other evidence of
burning); 4) earth ovens (shallow pits over 75¢m in any dimension and
filled with charcoal and a few fire broken rocks); 5) bone heaps
(concentrations of 10 or more contiguous bone splinters covering an
area over 25cm in any dimension; Figure 12); and 6) burials
(Appendix F). Definitions are given in Table 7. Hearths were further
subdivided into hearth scatters (areas of amorphous plan over lm in
any dimension associated with dispersed, burned) and discrete hearths
(smaller, roughly circular burned areas with burned materials more or
less concentrated within the burned area. Bone heaps were not
identified as features in the field, so their number has been
reconstructed from notes and plan maps).

Results

Summaries of feature counts for each occupation are shown in
Tables 8 and 9. Thirty-five features were identified in 17
occupations at 450K197 and eight in 450K196. Most were discrete
hearths or hearth scatters, shell middens, and bone heap. In all,
hearths of some kind occur in thirteen occupations, middens in eight,
and bone heaps 1in eight. Earth ovens occur only in 450K197,
Occupation I and possibly in 450K196, Occupation V.

Note the near complementarity in the distribution of bone and
shell midden features at 450K197. A1l occupations older than 1000 BP
contain bone features, while most shell middens occur after that date.
A closer look shows that in Occupations XIIE, IX and V, the bone heaps
are tiny fragments showing common characteristics of boiled bone. In
the other occupations, fragments are large splinters, complete
articular ends of longbones and other whole elements (e.g., Figure
12). Clearly, midden features (sometimes associated with
small-fragment bone heaps) and bone heap features containing primarily
large splinters represent different kinds of activities on-site. The
single occupation with earth ovens is a third, different kind of
occupation.
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h CHAPTER VI

ARTIFACT AND FEATURE ANALYSIS:  RESULTS
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This chapter presents both the analytical procedures applied to
450K197 artifacts and features, and a summary of the results of some
of those analyses. Appendices A, B, C and D provide classifications
and compendia of results from all levels of analysis.

The procedures presented below were designed not only as a means
for generating data useful to the research problem outlined in Chapter
IT, but also to provide a description useful for the purposes of
others. In Chapter VII, summary data are used initially to separate
occupations into settlement classes (see Chatters 1984:Chapter IX);
and the members of each settlement class are examined from the
standpoint of the nine dimensions described in Chapter II. A general
listing of occupation contents appears as Appendix E, Part 3).

Features

Features are non-portable, non-discrete associations of artifacts
(e.g., stains, clusters of tools and detritus; bone, shell or
charcoal concentrations; Dunnell 1971). Features have a close
association with activity performance. They are in fact, the centers
of activity, the material residue of concentrated resource acquisition
(weirs, quarries), processing (ovens, drying racks), consumption
(cooking and heating fires), discard (middens), and storage/life
maintenance (caches, houses). As suggested in Chapter II, the degree
of feature redundancy and apparent specialization among assemblages is
an important indicator of the range of activities performed at a site
and therefore of the position of an assemblage in the resource
exploitation strategy of a human group.

v KB ot 2" Ieddiddd bt




Lov New

=4
o

e

P

N
R
P PR

L
A8 A

E RN 4

L




W__ T T R R R Y T T R R T R PR T T PR P U e TP TP LA 17w DU Tl T 7Y 2 L T Tl e T e e T e R
)

W 65

SL A
A

Vertically and horizontally distinct assemblages of artifacts and
features have been identified through study of stratigraphic position,
vertical frequencies of artifacts and the horizontal distribution of
artifacts at the surfaces of individual strata.
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The sedimentary sequence at 450K196 and 450K197 begins with
deposition of the gravel substrate of TSU X at 450K196, sometime
around 4500-3900 BP. A period of aggradation (TSU 1IX, Tl Terrace)
ensued, lasting until the Columbia River and Corral Creek began
eroding the terrace after 2500 BP. Aggradation forming TSU XII (70
Terrace level) began slowly just prior to 1900 BP, accelerating to a
maximum rate between 1000 and 550 BP; the deposition rate slowed
thereafter.
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Using vertical artifact distribution only, I distinguished five
occupations at 450K196. Occupation V, the lowest, lies near the base
of Tl sediments and dates around 4500 BP. Occupation IV occurs in
secondary context 1in a lag deposit of eroded Upper Tl strata and the
highly disturbed Occupation III, II and I postdate 1000 BP in massive
sediments of the TO Terrace.

Site 450K197 contains at least 25 fluvial strata dating between 2
BP (AD 1948) and 1870 BP, plus a 20th century deposit of colluvium on
the surface. The twenty-two occupations distinguished here were all
primary and represent one or a very few visits by people, and occur as
two dimensional scatters on surfaces of flood deposits. Artifacts
that could not be correlated with stratum surfaces were left
unassigned. This act did not, however, affect interpretations of
horizontal occupation distributions. These horizontal distributions
indicate shifts in the position of camps on the TO Terrace.

PR

Figure 10. East Wall East Block 450K197 (.10E 1.965-6.96S).
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Figure 8. Approximate spatial distributions of Occupations I, III and
XV at 450K197 (stippled). Compare the sizes with
Occupation VI shown in Figure 9. ’
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the extent of the low density artifact scatter extending
west of Occupation VI.
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Table 6. Stratigraphic position and age of 450K197 occupations.

Area 1
Stratigraphic Excavated
Occupation Position in mé Radiocarbon Age Probable Age
IW  Surface of Wl 18 ilone Post 50 BP
IE  Surface of E3 25 None Post 50 BP
11 Surface of C2 18 170%110 8P 2 50- 200 BP
II1 Surface of C3 18 200- 500 BP
IVA Surface of C4 12 560+ 60 BP 500- 600 BP
IV Surface of C5 18 500- 600 BP
v Surface of C6 12 550- 750 BP
+
VI iriace of o ¥ 800+ 70 87" 750- 800 B
VII surface of Ell, 12° 25 500 90 BP 800- 900 BP
VIII Surface of E13, 14° 25 850- 950 BP
IX Surface of E17 25 9801140 BP 900-1100 BP
X  Surface of W6 14 1240t g0 Bp 1200-1300 BP
XIW Surface of W7 16 1170%120 8P 1200-1300 BP
XIE Surface of E18 7 1220120 BP 1200-1300 BP
XIIW Surface of W8 16 1110% 70 8P 1200-1400 BP
XIIE Surface of E19 25 1200- 1400 BP
XIIIW Surface of W9 16 1320110 8P 1300-1450 BP
XI1IE Surface of E20 7 1440120 BP 1300-1450 BP
XIV Surtace of E21 2 1410 90 BP 1350-1500 BP
XV Surface of E23 16 1680%100 8P 1600-1750 BP
Xv1 Surface of 25 1 1660 90 BP 1600-1750 8P
XVII Surface of E26 1 1870120 8P 1800-1950 BP

Because ogcupations are surfaces, they are essentially 2 dimensional; volume
is approximately area x 0.lm thickness.

From Burial No. 1, evidently originat%ng from Stratum C2.

Distribution of El 1 and 13 are irregular; in same areas Occupation VII
lies on the surface of Stratum 11, sometimes 12 but never occurs in both
at one point on the surface. The same is true of Occupation VIII.
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Occupation chronology. The 21 occupations from 450K197 are :
listed ;n TabTe along with their stratigraphic positions, !
radiocarbon dates and approximate ages. Occupations are numbered I .
through XVII, with subscript designations of C, W or E, depending on
the blocks in which contemporaneous occupations were found. The area
excavated into each occupation is given in Table 6. The average area
excavated for each occupation was 17 square meters, ranging from 1
square meter for the largely unreachable Occupation XVI deep in the
tEast Block, to 37 square meters for Occupation VI in East and Central
blocks. Surprisingly, there is only one case (Occupation VI) where an
occupation occurred in two adjacent blocks (the roughly contemporary
XI, XII, XIII also occur in two blocks, but are spatially distinct).
Tests and trenches between block areas contained very 1little in the
way of artifacts, except for a large earth oven in the eastern trench
in (Occupation IE) and small amounts of mussel shell and occasional
bone fragments in upper strata at the lower end of the same trench
(Occupations VI and IX). Most occupations were very small, covering
areas that appear to have been no larger than 50-100 square meters.
Some, such as Occupation XV probably were not much larger than the
area excavated. Figures 8 and 9 show the range of estimated sizes
(see Appendix E for all occupation distributions).

.
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Occupations IW, VII and VIII occur in two strata each, a fact
that would seem to contradict my assertation that occupations are two
dimensional. However, Occupation VII was deposited after Stratum El1,
a layer of irregular distribution, and thus occurs on Stratum 12 where
11 is absent. The same is true of Occupation VIII and Strata 13 and
14, Occupation IW consists mainly of two earth ovens buried by flood
waters, apparently while in use (both contain charred fruits and much
wood). Both were reused immediately after the flood, seemingly
without a long break in site occupancy.

The focus of habitation changed from area to area throughout the
site's history. First use was in the east area only (Occupations XVII
to XIV). Around 1300-1400 BP the emphasis shifted to the west area,
with contemporary minor activity in the east. Then again, after 1200
BP, people returned to the east area and moved to central area after
800 BP. There was minor activity in West Block throughout this time,
indicated by artifacts scattered through massive strata. Finally, the
central area was abandoned in favor of west and east areas. Some use
of 450K196 certainly coincided with habitation of 450K197, but precise
cross-dating is impossible.

Summar

The sequences of natural strata at 450K196 and 450K197 have been
determined by studies of lithology and crossdating on the basis of
that 1ithology, radiocarbon dating and projectile point style.
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base. Type 4 is divided into: a (expanding base with concave or
straight basal margin), b (nonexpanding base with straight basal
margin) and ¢ (no lateral margin on base, convex basal margin). Types
18a, b and ¢ have expanding, straight, unnotched; expanding, convex,
notched and contracting, convex, unnotched stems, respectively. The
resulting, broader classification provides for greater precision in
seriation.

There were 45 classifiable projectile points from 13 occupations
at the site. Six of these are from the body of Burial 1. Another
five points were associated with the burial, but because they are
apparently exotic to this region, they have not been used for
chronology (see Appendix F).

5
i
!
;
4
y
b
i

Occupations are arranged in a quasi-seriation such that those
from each block remain in their proper stratigraphic order (Table 5).
Note that results are entirely consistent with the cross-dated order
of sediments shown in Figure 7.

There are some interesting side effects of this analysis that may
help to <clarify the 1local chronology. First, there is the
anachronistic appearance of types 5 and 7 (both supposedly out of
fashion after 1600) in sediments 1000-1200 years old. Rather than
revival of old styles or continuity in their manufacture, what this
phenomenon may represent is scavenging of tools from earlier artifact
deposits. It is curious that all these anachronisms appear at about
the same time (1100-1200 BP). Erosion may have exposed an old
habitation site in these people's annual range and made the older
tools accessible.

Second, note that side-notched points came into use no earlier
than 100 BP and that their corner- and basal-notched counterparts do
not occur after 1000 BP. This is in contradiction to Lohse's general
findings and may reflect either the lack of mixing here compared to
that occurring in other sites or merely to sampling error.
Corner-notched and corner-removed points were at least rare after 800
BP. Third, there are two forms of side-notched points with
complementary temporal distributions: those with long, expanding
stems and straight or concave bases (type 4a), and those with short
stems and straight sided, convex bases (type 4b). The type 4a subset
is most common in the last 800 years, while the b type seems to
predominate, if not be the sole type, before that time. A similar
pattern is seen in triangular points (type 2). The straight-based
form occurs with side-notched types, the convex-based form with

Y corner-notched types. Both are probably unfinished specimens of the
[¢}j contemporary, notched projectile points.
b
o Finally, there is a conspicuous lack of large (neck width greater
l!E than 10mm) corner-notched points. Either these were absent after 1600
B! BP, or they were not a part of activities people performed at the site
333 or while gathering food in the vicinity.
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is to use a combination of radiocarbon dates (Figure 6) and sediment
characteristics to create a master chronology of sediments. Figure 7
shows the results of that effort. I checked the master chronology
against the vertical distribution of projectile point styles as an
independent means of confirmation. Only the block areas could be
cross-dated; no dates were obtained from trenches or most of the test
pits, and cross-dating was difficult., We were however, able to
correlate cultural strata in East Block and Central Block with
cultural layers in nearby trenches and test units. These latter
cultural deposits were rare, however.

Note that Figure 7, while showing a schematic of stratigraphy
from the three blocks, is not drawn to a vertical scale: the y axis
in that Figure is time, not sediment thickness. Thickness was too
variable to be of much utility for tracing individual beds.

There are at least 28 strata discernable in excavations at
450K197. The first two (not far above basal gravels, but how far we .
did not determine) are graded beds of silty fine-medium sand. \
Overlying them are two thin, massive layers of similar material
followed by five more graded beds. Above this are 13 massive deposits
of silty fine sand, one possibly graded bed, and then four more ]
massive layers. A thin lens of colluvial sand and gravel, postdating
the 1last massive flood (probably 1948) caps the deposit only in the
East Block area.

Thus we have deposition of graded beds from before 1870 BP until
about 1100-1200 BP, and massive deposition thereafter except for one
graded stratum dating 750-800 BP. The colluvial cap may have resulted
indirectly from farming on the T3 terrace in the mid-twentieth century
(Barney Owsley, personal communication).

Projectile point style. In the chronology developed by Lohse,
1983, there are few projectile point styles that commonly occur in
assemblages dated younger than 1600 BP. These are types 2 (small
triangular), 4 (small side-notched), 10 (small, square-shouldered with
expanding stem), and 15-18 (corner-to-basal-notched, shouldered and
barbed forms of various sizes). As it turned out, 450K197 contained
only a few of these types, 2, 4, 10, and 18, plus representatives of
types 5 (large lanceolate) and 7 (large, square shouldered with a
contracting stem [Figure 5]). In our analysis (Appendix G), we noted
that there was considerable variation among members of the small
corner- and side-notched types and that the variation appeared to have
some temporal meaning. We therefore have broken types 18 (small,
barbed with corner-to-basal notching), 4, and 2 into subsets according
to the characteristics of the stem. Dimensions added here are the
shape of lateral stem margins (expanding, straight or contracting) and
base plan (convex, straight, notched). On this basis, Type 18 (small,
barbed, stemmed), Type 2 (small, triangular) and Type 4 (small,
side-notched) are divided into subtypes with distinct temporal
distributions. Type 2a has a convex basal margin; Type 4b a straight
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beyond worm burrowing, and unconformities were surprisingly rare.
Pits around the secondary channel of Corral Creek showed numerous
episodes of cut and fill; several strata had been excised from the
central block area. This latter event probably was river-caused; the
flat character of this area of the site is different from the site as
a whole. Given the erosion of strata previously existing between
Central Block strata 8 and 9, and the flat topography of this small
area, central area appears to have been a reentrant or slight
embayment created during an especially severe episode of flooding.
Otherwise, except for a tendency for lensing and discontinuity among
upper strata (a characteristic common to upper bar settings) most
strata are undeformed. We seem to have evidence of most if not all
floods that ever deposited sediment on this site.

The clarity of stratigraphy declined to zero toward the back of
the terrace, where sediments were wet and a nearly uniform very dark
brown. Clarity and the numbers of distinguishable strata increased
toward the terrace edge, where layers abruptly dipped. This dipping
is evidence that most of the T0 is still intact.

Radiocarbon dates. Soil surfaces are rich in charcoal and other
residue of human habitation. We submitted 20 samples to Beta
Analytic, Inc., including 14 of charcoal, four of mussel shell, and
one of bone (Table 3). Shell samples were not necessary for dating,
but I wished to learn how reliable shell dates area from sites
containing no charcoal; as most RM 590 sites were in this category.
My conclusion: reliability is low. Of the four dates, not one is
closer than 1000 years to the charcoal date from the same stratum.
One date is nearly 3000 years too old. Therefore, I make no use of
shell dates from this site. The single bone sample was from a burial
that lacked associated charcoal.

Dates range from 1870+-120 for Stratum E26, a graded bed, to
170+-110 BP for Stratum C2. Only one set of charcoal dates shows a
stratigraphic inconsistency beyond one standard deviation. Dates on
samples Beta 8818, from East Block, Stratum E10, and Beta 5258, from
East Block, Stratum E12 are reversed. The upper date is 800+-70 and
the lower, 500+-90; at least one of them is anomalous. Charcoal from
Stratum E10 came from two constant volume samples and can be thought
of as an average date for the stratum. Stratum E12 charcoal was from
a single lump found in a disturbed portion of that surface.
Therefore, the Stratum E10 date of 800 BP is more likely the correct
one; Beta 5258 is rejected as inconsistent and probably intrusive.

Cross Dating

Except for the two uppermost strata (C, E, and W, 1 and 2), and
one silt layer (E20, W9/10), it was difficult to follow individual
fluvial deposits from one pit to the next. This was true even of
units within a few meters of each other. The uniformity among
deposits in color, texture and structure frustrated our efforts to
cross date among blocks by geologic evidence alone. What I have done
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Discussion/summary. Now consider the sequence in light of other —
RM 590 data. The gravel substrate, Stratum 7, is apparently TSU X; "‘i
the overlying strata 5 and 6 represent TSU XIa and/or b. Taking this ]
into consideration the 4500 year date on Occupation V is not beyond -
the realm of possibility. How deep these sediments once were is a -
matter of conjecture, but at 4500190/191 and 4500394 TSU XIa and b
were 2 to 4m in thickness (Chatters 1984:appendix A).

Sometime shortly after 2500 BP, when flooding that created the Tl
had ceased and downcutting had begun, either floods from Corral Creek
(or degradation by the Columbia, or both) eroded away most of the TSU
XI fluvial sediments, leaving behind a lag deposit of colluvium, fire
cracked rock and lithics. This deflation surface almost certainly
corresponds to the interval between 2500 and 1850 BP. Sedimentation
at 450K197 began just before the later date. Stratum 4 1is thus
equivalent to TSU XII. The colluvial/fluvial sediments of strata 1, 2
and 3 (TSU XIII) began to form after 1850 BP and prior to 1000 BP.

450K197

Stratigraphy. The situation at 450K197 appears to be more
complex than that at 450K196, partly as a result of the larger number
of excavation units at the former. Sediments begin on basal gravels,
evidently river-deposited (although we could never observe gravels
carefully because of the ground water that covered them). Above these
are varying numbers of fluvial layers, some graded, others massive.
Each block and each trench contain different numbers of strata; not
all were taken to basal gravels because of ground water. We observed
26 separate strata in East Block, 13 in West Block and 14 in the
much-shallower excavations at Central Block. Strata were numbered
separately for each block. Descriptions and profiies are in Appendix
K.

In general, basal gravels are overlain by graded fluvial
sediments consisting of silty fine to medium sands. Bands of silt,
apparently massive but possibly with unperceived grading are
interspersed among graded sediments. The common color is olive
(5Y4/2). Fossil A horizons occur at the surfaces of many layers.

2,
oSS
v

Graded beds are overlain by 6 to 17 massive strata consisting of

A% silty, fine to very fine sands with dark gray-brown to dark olive

o colors. Most of these strata are topped by incipient A horizons.

3 There are occasional, apparently graded beds among these layers.

’!‘ Textural analysis (Appendix J) of the East Block sequence shows that =
all strata below El result from the same process; probably overbank
flooding

Toward the back of the TO0, an occasional wedge of coliuvium
intrudes between fluvial beds, consisting of cobbles and gravel, a
clastic flow of Nespelem formation silt, or both. Disturbance is
relatively rare when compared to other sites in the region. Except
for the central block, we observed 1little evidence of bioturbation
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Table 7. Feature Definitions.

Feature Definition

Hearth1

P .

Any feature on the occupation surface less than 2m in
diameter showing evidence of in situ fire as indicated
by a cluster of fire-modified stones and/or charred
bone and/or charcoal and oxidized earth.

Earth Oven A basin-shaped pit of varying depth filled with charcoal
and fire-broken stones and showing evidence of in situ
fire, and greater than lm in larger dimension.

Shell Midden A continuous layer of varying thickness consisting of
mussel shell and various other debris covering an
area of at least 50cm in diameter.

PAVCLTEINY O Y VAP ST 20 . e

Pit An excavated pit of varying shape (regular or
otherwise) under 4m in diameter and lacking the hearths
and debris characteristic of housepits.

Bone Heap A continuous layer of 10 or more bone fragments
covering an area at least 25cm in larger dimension.

Burial Human grave.

1 Separated into discrete hearths and hearth scatters.

.
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Table 8. Features observed in 45-0K-196 occupations.
Hearths Earth Shell Bone
Occupation (both types) Oven Pit Midden Heap Burial Total
I 11 1
II
111 1 1
v 12
v 3 131 5

1 May be remnant of midden area isolated by bioturbation.

2
burned sand.
3
similar to that of earth oven (Figure $S196).

May be only a fortuitous concentration of lagged artifacts and

Only partially excavated, could simply be a hearth, but profile
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Table 9. Features observed in 450K197 occupations.

Discrete Hearth Earth Shell Bone
Occupation Hearth  Scatter Oven Pit Midden Heap Burial Total

I 1 42 5
I 1 1
111 1 1 2
IVA 1 1
v 1 1

v 1 1
VI 1 1 13 3
VII 1 1 2
VIII 1 1 2 !
IX 0N 1 4 1 6

X 1 1 2
XIN 1 2 1 #° 4
X1IE 2 2 4
XI1IW $° +
XI11IW 0 +
XV 1 +° 1+

No features were observed in Occupations XIIIE, XIV, XVI, and XVII.
Actually 2, both were used twice.

Several coalescing midden piles.

Portion of hearth scatter with rock cluster and most intense burning.

Numerous large bone piles present but not yet counted.
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Lithics

Lithics are chipped, pecked or ground stone artifacts (debitaye
and tools). As with other RM 590 sites, we conducted an extensive
analysis of lithic artifacts, recording for each object its material,
size, reduction state (flake type and other technological
characteristics), use-wear characteristics, and common  sense
“functional" term (Cleveland and Benson in Chatters 1984, Appendix U).
The purpose of this analysis was to collect data that might inform us
about changes in tool technoloyies and the nature of activities
performed here and elsewhere in the study area. The results are used
in definition of settlement classes and in the consideration of tool
diversity and interassemblage variability as a means for discerniny
the position of occupations in a system of resource exploitation
tactics. In addition, with a more detailed set of material type
classes, some of the data may later be used for study of the degree of
curation versus expediency among assemblages, an important
consideration in studies of hunter-gatherer site structure (Binford
1977, 1979; Kelly 1984; Nelson 1984).

Classification

Details and rationale of the analyses are presented in an earlier
report (Chatters 1984) and will not be repeated here. For ready
reference, the use wear classification, including type definitions, is
reprinted here (Table 10). The complete lithic classification coding
system is in Appendix B.

We have made one change in analysis, a refinement of the existing
classification that does not reduce comparability of data presented
here with that from earlier testing at RM 5Y0. Material type and
reduction state dimensions have been intersected into a classification
of reduction states for each stone type. This data will show
variations 1in technological activities performed in each occupation,
which I hope can eventually be part of an analysis of technological
organization in occupation assemblages.

Results

Results of the analyses are given in detail in Appendix B;
summaries are presented here (Tables 11, 12, 13, 14, 1%, 16, 17, 18).

Material type. Gross totals of lithic raw material differ little
between 450K196 and 450K197 (Tables 11, 12). Of the 1691 lithics from
Uccupations | through XV at 450K197, nearly two-thirds (1U47) are some
form of cryptocrystalline (jasper, chalcedony, chert) and another
one-fifth are quartzite (311). Uther materials occur in smaller
amounts:  basalt (127), opal (102), obsidian (41), quartzofeldspathic
schist (10). The pattern is similar at  450K196, with
cryptocrystalline (405) and quartzite (81) occurring as nearly 50
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Table 10. Grouping of use wear classes to reduce the effect of small
sample sizes on comparisons among assemblages.

é
i
]

Use Wear
Group Class Definition
A 1, 9 Unifacial chipped or chipped and polished wear
on a concave edge.
B 2, 4 Bifacial chipped wear on a concave or convex
edge.
C 3, 10 Unifacial chipped or chipped and polished wear
on a convex edge.
D 5, 11 Chipping or polish on a point.
E 7, 14 Crushing on a convex edge or surface, or
chipping and crushing on a point. :
F 8, 17, 18 Crushing and/or abrasion on a concave or flat f
surface. |
L
G 12 Bifacial chipped and abraded or polished and

abraded edges.
H 13, 15 Unifacial chipping and crushing on an edge.

I 16 Bifacial chipping and crushing on an edge.
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Table 11. Summary of lithic raw material from 45-0K-196.

Occupation
Obsidian
Opal/Opaline
c.c.q.!
Basalt
Quartzite

Y
4 Material Type
>

Schist

Nephrite

Indeterminate

Muds tone
Granite

Other

Total per
Occupation

(h
—
N
~
N
N

2

P E A

I1 8

I11 3 3 16 13
Iv 5 38 5 22

G ". o

24 349 16 44

e e
Pt ]
d.-' M

-

)

Total 34 406 52 81

28

34

12 2
13 5

35 12
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oy and petrified wood.

‘ 1 Cryptocrystalline quartz; includes materials jasper, chalcedony
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Table 12. Summary of lithic raw material from 45-0K-197.

Material Type
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o (=3 (=) o « (<4 7z =z << (& — =] — .
I 2 10 1 2 1 16
I 27 29 108 3 17 1 185 f
111 13 2 50 59 23 4 3 2 156
IVA 12 3
Iv 1 6 4 6 10 10 3 79 L
v 1 1 2 3
VI 35 213 4 2 2 2 258 %
VII 3 38 8 1 1 1 2 54 H
VIII 2 43 3 2 4 54 e
IX 10 289 8 19 8 3 1 338
X 6 63 4 7 4 84
XIE 2 6 1 9
XIW 3 100 10 48 1 3 1 166
X1IE 2 26 2 8 2 1 41
XIIW 1 15 12 1 29
XIIIE 15 12 1 3 31
<. XI1IwW 2 4 1
e X1V 0
e XV 1 44 3 1 49
LR
ol Total 41 120 1065 128144 34 1 14 12 1 1 1561
VA =
:xj 1 Cryptocrystalline quartz; includes materials jasper, chalcedony Ei
s and petrified wood. o
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oN Table 13. Distribution of use wear tool categories among 45-0K-196 :
occupations.

Sl B ® S B & B

Use Wear Category

P
Occupation

12 3 456 7 8 9101112131415 16 17 18 19 Total

—t
ot
nN
w
R LR Bt o N R M X

ITI 3 2 1 1 2 2 1 12

v

AR Vo1 10 1 91 3 6 3 ¥

S

A Total 2 3 22 29 2 1 10 6 1 1 20 6 108

1

P,

~ oL
o
>

The unusually high frequency of this type is probably a result of
geologic process; this is a deflated assemblage.
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